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gAKRON” STAINLESS ond RUST-RESISTANT ALLOYS 


ADD LIFE TO MILITARY MESS GEAR 


An army travels on its stomach. -washed islands of the Pacific. 
Modern military leaders know the The expansion of our fighting 
truth to that remark. Sanitation is force calls for additional supplies, 
of utmost importance.. The stain- _ and once again large tonnages of 
s less mess trays are extremely easy Sharon stainless and rust resistant 
to ‘clean, and they. can absorb alloys are being allocated for hun- 
punishment. The field kits are light dreds of military requirements — 
. in weight, tough and resistant to including the health-protecting 
rust even under the corrosive mess gear now adopted as stand- 
conditions found on the salt water ard equipment. 
*Specialists in STAINLESS, ALLOY, COLD ROLLED end COATED Strip Steels. x 


SHARON STEEL CORPORATION 
Sharow, Fenniyloania 


SALES OFFICES 









NUMBER OF TURNS 


Beene i 
SERS RS RE RE RE RE RES 
SREREESHREERS HARK 
SRRRR RE REBECA ER 
20 30 40 50 
HUNOREDS CUBIC INCHES PER MINUTE 


Available in sizes %” through 14” 


Wie. air flow regulated 
by screw action, changes in volume take 
place with constant progression—not a series 
of “‘steps’’—but with micrometer accuracy. 
Control of the air flow is absolute—from 
zero to maximum. 


Simple—dependable—rugged. Only two 
moving parts—stem and poppet. 


Ach Ross for Any Air Control Information 


y\-4-) eo 
praeed 
WALES 
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Typical thermometer and barometer desk set made by Standard 
Thermometer, Inc., 952 Dorchester Ave., Boston 25, Mass. Stand- 
ard’s instruments are not only sold to government, industry and 
over the counter, but many are also imprinted with company 
names and become valued gifts to top executives of important 
customers 


Punching spoke holes in brass cups which have been drawn, cut, 


and passed by Inspection. 


TO MEASURE TIME AND WEATHER 


BEGIN WITH THE BRASS 





@ Standard Thermometer, Inc., is a well-known maker of used on them. Standards were set up for metal specifica- 
thermometers, barometers, hygrometers, and clocks, for tion and though Revere does not design dies, suggestions 
outdoor, desk, and industrial use. Naturally, brass is an were made for the consideration of the designers. 
important item in these instruments, being used for cases After digesting the report and putting the recommen- 
because of its golden beauty and for operating parts be- dations to the proof, Standard wrote: “We are extremely 
cause of its reliable physical characteristics, including grateful for this information, and it represents a splendid 
corrosion resistance. job and one of great value to us.” 

Fabrication methods include stamping and drawing of Perhaps Revere can work with you too on such matters 
cases and bezels. The company is an old and experienced as specification, fabrication, ideas to save precious metal, 
one, dating back to 1885, and has been a Revere customer Our collaboration is freely given. 


since that time. Recently it began to experience certain on 


fabrication difficulties. When Revere heard about them, hh VEAR Op o~ 
the Technical Advisory Service was asked to look into 160 senvice 
the matter. The brass being used was analyzed, and factory Fad A @ —_ 
tools and methods studied. An elaborate 17-page report 

: COPPER AND BRASS INCORPORATED 


k " " d Founded by Paul Revere in 1801 

to show the grain structure of various samp es, an 230 Park Avenuk, New York 17, N. Y. 

detailed recommendations were made. In general, it was fF ce 

found that such things as puckers, orange peel, and flare Mills: Baltimore, Md.; Chicago and Clinton, Ill; Detroit, Mich; Los Angeles 
. : 8 ne P Be P and Riverside, Cali}.; New Bedford, Mass.; Rome, N. Y 

were due to a combination of factors, including composi- Sales Office: in Principal Cities, Distributors Everywhere 


tion of the brass, its temper, the dies, and the lubricant SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 


was prepared, including photographs of micro-sections 
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Corrosion Factors in Design by Fred M. Reinhart 
Important features of six types of corrosion and how to prevent such damage 

Optimum Gear Train Ratios for Instrument Servomechanisms by L. N. Canick 

Design of gear train to achieve optimum speed reduction and minimum moment of inertia 


Product Designs 
Electronic controls for casting machine; sprocket cutter; mechanical shaker 


or vacuum coating methods 


Metal Surfacing for Original Parts 


Recent developments of newer applications of welding, metallizin 


Cost of D-C Motors by Joseph Winston 


Discussion of factors entering into the selection of d-c integral horsepower motor 


Wetting Characteristics of Lubricating Aerosols by D. G. Faus 
Behavior of airborne oil fog in the lubrication of bearings and air operated devices 
Ulmer 


otors 


Power Leads for Fractional Hp Motors by A. I 


How to select the prover power lead for various applications of fractional horsepower n 
Designing for Economical Gasketing by F. C. Frazier 

Suggestions that will reduce the cost and improve the effectiveness of gasketed joints 
Ceramic Materials for Industrial and Electrical Use by H. B. Michaelson 

A survey of materials that will meet a wide variety of -ndustrial requirements 
Stresses in Rotating Disks of Nonunifozm Thickness by T. H. Gawain and F. C. Curry 


Simple and convenient step-by-step method of calculating stresses in rotating disks 
Synchronizing Piston Movement in Hydraulic Cylinders by H. L. Stewart 


j il 
Collection of simplified circuit sketches showing how to operate hydraviic pistons in unison 


Design Details to Reduce Corrosion 
Points that every designer should know about common types of corrosion 


Engineering Checkers Promote Economical Production by George E. Rowbothan 
Responsibilities of checkers in the engineering department in achieving effective economies 


C reep Rates of Acrylic Pla: {cs by Joseph Marin... 
chen and experimental data make possible the calculation of creep over extensive periods 
Highlights Technical News Engineering Abstracts 
Front Cover New Parts and Materials. .... : New Catalogs and Bulletins 
Available Materials Meetings Our Readers Say 
Sans Souci New Books 


Editorial 
Vol 
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MALLORY 
PLATINUM CONTACTS 


' 
Platinum is ideal for electrical contacts 


where low resistance must be main 
tained for long periods of time. How 
ever, pure platinum lacks hardness 
Mallory platinum alloys overcome this 
by the use of such hardening agents as 
iridium, ruthenium and palladiur 
Mallory is fully qualified to recommend 
the best contact material for your 


design. Write today 




















Mallory 


Creative Research 


Devel ops Low-Cost Techn ique 


For Platinum-Ti pped Contact 


New time and money saving methods for meeting customer 
contact specifications result from continuing research and 
development by Mallory. 


Typical is the application of Mallory metallurgical and weld- 
ing experience to the problem of attaching and forming the 
platinum tip on a contact screw used in home thermostats. 
Mallory tackled the problem of reducing the high cost involved 

. and came up with a new weldable material for the screw, a 
way to weld the tip in place more securely, and a method for 
forming the tip to proper contour. Savings on machining and 
waste platinum were immediately passed on to the customer. 


That's result be yond é xpectation } 


Mallory contact know-how is at your disposal. What Mallory 


has done for others can be done for you. 


In Canada, made and sold by Johnson Matthey and Mallory, Lid., 110 Industry St. Toronto 15. Ontari 


Electrical Contacts and Contact Assemblies 





P.R. MALLORY & CO. inc. 
; TV Tuners 
Electrochemicai Products 
; Capacitors Rectifiers 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


SERVING INDUSTRY WITH 


Electromechanical Products 
Resistors Switches 


| ibrators 


Viercury Dry Batteries 





Metallurgical Products 
Contacts Special Metals 
Welding Materials 
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ighlichts 


In this summary of technical developmeats, space restrictions do not 
allow giving complete details. Further information relating to any 
item can be obtained by writing to the Editor of Product Enginee7ing. 





METALLIC MATERIALS 


MANGANESE DIOXIDE should be off the critical 
list, now that Signal Corps engineers have come 
up with a synthasized material. This develop- 
ment will be of primary interest todry cell bat- 
tery makers. 


CREEP TESTS on various aluminum alloys, in- 
cluding an extruded bar of 25S, reveal important 
ic 2, data regarding elevated tempera- 
tureapplications. The difference 

between creep resistance of vari- 

ous alloys at 100 C tend to disap- 

pear at 300 C, thus indicating that 

. the 0. 1 percent proof stress (yield 
strength) at any given temperature is not a true 
measure of creep strength at that temperature. 


SILVER CLAD STEEL is working out well in 
some applications where hard-to-get copper base 
alloys are generallyused. Amount of the struc- 
turally bonded silver is calculated to match the 
electrical conductivity and corrosion-resistance 
of copper bearing materials in electrical con- 
tacts and anti-friction bearing cages. 


IRON-SILICON ALLOY intended for use in wound- 
type transformers and reactors operated at 400 
cycles handles inductions 20 percent higher than 
most nickel-iron alloys. Made by Armco Steel, 
the thin electrical steel hasa minimum permea- 
bility at 18 kilogausses of 1,800. Volume resis- 
tivity is 47 microhm-cm or 282 ohms/mil ft and 
lamination factor is 95 percent solid. 


TINY MAGNETS the size of apencil eraser have 
24 times the lifting power of a similar sized 
f° Alnico-5 magnet, andeight times 

~bA\ more resistance to demagnetiza- 

x tion. Composed of cobalt and 

* platinum, GE's new material is 

ductile to the point where it can 

be drawn into wire or thin sheets. 


EXTRA-FINE aluminum pigment is reported to 


take on a brilliance that is comparable to a 
chrome finish. Auto hardware isa possible use. 
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GRAIN REFINING is not the only role played by 
zirconium in magnesium-base casting alloys. It 
helps distribute heat through the mold and thus 
reduces micro-porosity in the finished casting. 
Section sensitivity is also reduced so that test- 
bar results are comparable to physicals made on 
machined bars. 


MATERIALS CONSERVATION is being applied 
right down the line at the Bell Telephone Labs. 
Copper-clad steel is taking the place of solid cop- 
per and some wire gages are 24 instead of 22. 
Cobalt for permanent magnets in instruments is 
being replaced by an alloy of 5.0 percent chromi- 
um, 21 percent molybdenum andthe balance iron. 


NONMETALLIC MATERIALS 


COLD-SETTING RESIN for patching rubber lin- 
ings and coatings is reported to have corrosion 
and heat resistance properties superior to those 
ofrubber. Flexibility is sufficient for most ser- 
vices except on belts, and shrinkage is about one- 
tenth of one percent. A synthetic rubber primer 
is used when the resin is bonded to steel. 


EXHAUST HEADERS coated inside and out with 
— yy Type A417 have little or no evidence 


= of corrosion after long periods of 
exposure. These 0.045-in. thick, 
Jes carbon steel assemblies com- 

— 


Jioxee 1, 234 hr of service on air- 
;$ a craft engines without any reduc- 
tion in gage thickness. 


HAE COATING FOR MAGNESIUM is applied 
electrolytically as a film 0.001 to 0.0015 in. 
thick. Hard enough to scratch glass or polish 
Rc65 steel, the wax-covered coating has survived 
4,500 hr of salt spray without corroding. During 
heat-tests, magnesium panels have melted away 
from the undamaged coating. 


TRANSLUCENT DRAWING PAPER coated with 
the same emulsion used on Eastman's Auto- 
positive paper isnowavailable. Drawing changes 
are simple, as lines can be quickly erased when 

(continued on page 7) 





When hardening of metal parts is required, the first thought is to 
prevent distortion. Gleason quenching presses hold parts being 
quenched between dies which maintain the origisal shape 
throughout a metallurgically correct oil flow. This die equipment 
conforms to the actual shape of the part, and does not obstr 
free oil flow over and around the part. It maintains true 

tric shape of the part during the entire quench. 
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Timing cycle begins and quenching oil is forced 
into quenching chamber and around gear: Quan- 
tity and time cycle are under pesitive control 
during complete quenching cycle 


In the Gleason No. 36 Quenching Press parts up to 36” 
may be hardened. Among the many advantages which 
the 36° Press provides are: 

@ Controlled quenching at faster and safer production 
@ Simplified set-ups 

@ Metallurgically correct oil flow 

®@ Safer loading 

@ Quenching without distortion 


Write for literature. Send in prints of parts to be queached for our recommendations. 


GLEASON WORKS 


1000 UNIVERSITY AVENUE.- ROCHESTER 3, NEW YORK 
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moistened. Adaptable toall daylight equipment, 
paper shows black lines from either side. 


CHEMICAL PREPARATION of aluminum, mag- 

nesium and ferrous metal surfaces prior to fin- 
ish coating is not needed, say the 
makers of Ferrotite resin primer. 
Product can be used under lac- 
quers am most synthetic coatings. 
After curing for 20 min at 325 F, 
primer is resistant to acetone. 


HYDRAZINE, a long-known but little-used chem- 
ical, is coming into its own as a soldering flux. 
Suitable for joining most of the commonly-used 
metals, the flux leaves no corrosive residues. 
Automobile radiators are one application where 
the material does an outstanding job. 


HEAT RESISTANT Kei-F isnow being produced 
in larger forms and special shapes: Extruded 
tubes of 2-in. diaand0.020-in. thickness; sheets 
upto 1/4 in. thick; extruded rods of 7/16-in. dia; 
and molded rods of 1 1/2-in. diameter. 


COMPONENTS 


PERIODIC REVERSE electroplating may solve 
the auto makers' problem of a substitute for 
9 chrome plate on bumpers. Wes- 
tinghouse engineers find a 0.001- 
in. copper film plus a thin plating 
| of nickel both deposited by this 
method, result in a shiny finish 
that does not require polishing. 


nie 
< ° 
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ADDITIONAL ELECTRICAL EQUIPMENT re- 
quired in late-model aircraft is posing a serious 
weight problem. Designers are therefore putting 
more emphasis on the use of press-forged inte- 
grally stiffened structures to save weight in the 
fuselage and wings. Bigger presses will be 
needed to do the job. 


SIMULTANEOUS PLATING of tin andnickel has 
been announced by the Tin Research Institute, 
Deposited in a ratio of two parts tin to one part 
of nickel, the combination has a pinkish color, 
a Brincll hardness of 700 and high corrosion re- 
sistance. Dual deposit cannot be plated on zinc- 
plated die castings thatare first copper plated or 
aluminum castings after preplating with nickel. 


SOLDERING of metal to glass, ceramics and 
carbon is the subject of exhaustive studies at GE. 
Glass and metal are coated with titanium hydride 
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and soft solder placed on the coatings. Parts are 
then heatedat 900 Fina vacuum. As the hydride 
decomposes, the molten solder bonds to the coat- 
ed glass and metal. Thermal stresses between 
the two members are taken up by the solder. 


HYDROGEN-FREE OZONE of high concentration 
is obtained by the electrolysis of perchloric acid 
in an improved process. A low-temperature 
electrolyte and a refrigerated anode are used, 
resulting in large yields and high energy efficien- 
cies. Economical production of liquid rocket 
fuels is ultimate objective. 


FATIGUE LIFE of 24ST sheet can be improved 

by pre-stressing the material for a limited num- 

ber of cycles. Pre-stressing at 20,000 psi for 

2,000 cycles results in an in- 

crease in fatigue life of 400 per- 

cent, while stressing for 20 mil- 

lion cycles causes an increase of 

Be = only 33 percent. Tests were con- 
+ aim ducted at NBS in Washington. 


IN CASES where it becomes necessary to weld 
brass or copper to aluminum tubing, the joints 
can be covered with vulcanized or synthetic rub- 
ber to prevent contact with a corrosive medium 
at the point of greatest electrolytic activity. 
Other methods of preventing galvanic corrosion 
are the use of sealing materials and primers. 


PROCESSES 


TEST-POINT JACK of small, compact design is 
becoming popular in wide variety of electrical 
equipment, both industrial and military. Of 3/8- 
in. diameter and one-inch length, assembly has 
a threaded insulating sleeve which houses a beryl- 
lium copper spring contact. Principle use is 
for in-operation voltage checks on instruments. 


THREE SAFEGUARDS against thermal shock are 
built into Expandohm edgewound resistors. Core 
a ~ bar is coupled to terminals by 
= rivets that "float" in slots; chan- 
nels in the porcelains are widened 
at each end to give "play" to the 
core; and bar itself has stiffeners 

that confine flexing to the ends. 


FILTER BLOCKS made up of molded cellulose 
fibers are reported tc have the highest dirt-re- 
tention capacity of any known filtering medium. 
A bonding agent is added to the fibers which are 
then pressed and thermally stabilized to final 


continued on page 9) 











Another new development using 


B. F. Goodrich Chemical Company raw materials 


ERE’S another success story 

that may help you—that shows 
how Hycar rubber improves prod- 
ucts while it cuts costs. 


The picture here shows a lami- 
nated cutting block made with a 
Hycar rubber compound. And what 
a difference it makes, compared to 
ordinary blocks. With formerly- 
used blocks, leather, rubber, cloth 
and other materials are frequently 
soiled by sawdust or discoloration. 


This problem—and others—went 
by the boards when the Hycar-made 
block was developed. Cutting noise 


is greatly reduced. Dies remain 
sharp longer. There’s uniform cut- 
ting efficiency in any weather. The 
block is good for millions of cuts. 
The wear-down in normal service 
is approximately 4” per year. 


It’s another score in the long list 
of Hycar-helped successes. For Hy- 
car is so versatile that it resists heat 
and cold, water, weather and wear, 
gas, oil, chemicals and more damag- 
ing conditions. 

Hycar may answer your problems 
—may help you improve or develop 
a product. Demand now exceeds 


See Sweet's File for Product Designers, Materials Section, for further data on Hycar 


GEON polyviny! materials 
HYCAR American rubber + GOOD-RITE chemicals and plasticizers * HARMON organic colors 


cutting block 
that 

cuts costs, 
too! 


“Cut Rite Bloc” made by 
Rubber Engineering and Chemical 
Co., Lake Zurich, Lil. 


supply, but limited quantities are 
available for experimental work. 
For helpful technical advice and in- 
formation, please write Dept. HL-4, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 





Need extreme temperature resis- 
tence? Hycar has it—plus abrasion 


resistence and more advantages. 
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dimensions. Resulting "cartridges" are then 
ready for use in standard oil filter housings. 


SURGE DAMPERS for high pressure hydraulic 
systems are compact and easily adapted to most 


_ a ail circuits. The makers report 
. SKC that these valves prevent shock 
from occurring rather than sim- 

€ ply absorb hydraulic surge and 
consequent shock. Units do not 
upset circuit operation. 

PICTURE TUBE for television sets operates on 
an electrostatic focusing principle instead of 
electromagnetically. Significant design feature 
is that no cobalt or copper is required in the 
production of the assembly. 

TINY POTENTIOMETER cf drum type with radial 
terminal screws is 1 1/8 in. indiaand 2 in. long, 
including ball-bearing-mounted shaft. Total re- 
sistance can be as high as 100,000 ohms, while 


torque is less than 0.2 oz-in. Unit is built with 
either a linear or a functional output. 


TESTING 


THE ANTI-ICING SYSTEM in the verticai stabi- 
lizer of the B-47 must be tested at 12 psi before 
the stabilizer is attached to the dorsal fin. The 
hot air passage is D-shaped--about 8 in. across 
the D's straight edge, with a circular duct 4 in. 
in diameter insidethe D. Boeing engineers have 
designed a piug of inflatable rubber, shaped ex- 
actly like the opening. Inflated through a tire 
valve, its outer and inner edges seal the hole 
perfectly. Rubber tie bars are fastened inside 
to keep the plug from bulging anywhere except 
around the edges that do the sealing. 


RECORDING OSCILLOGRAPH can be set to any 
one of ten writing speeds. Plots are made on 
transparent chart paper that can be projected and 
reproduced in any desired form. Frequency 
range is from zero to 600 cps; measuring range 
from five to 160 vor between two and 60 ma; and 
sensitivity about 0.1 mm per volt. 


CONSIDERABLE RESEARCH is being conducted 
on luminous condensers, which are the basis of 
electroluminescent lighting. Sylvania has com- 
bined a special phosphor powder with a noncon- 
ducting plastic and spread it on a conducting 
glass. Metal foil is then applied over the mix- 
ture and the terminals of a 60-cycle power line 
connected to the foil and the glass. Each time the 
current reverses, the condenser discharges, re- 
sulting in a luminous glow. The higher the fre- 
quency the brighter the glow. 


THE SURFACE ROUGHNESS of plane surfaces is 

simple to determine with a new pneumatically- 

operated gage. Measuring head isa small metal 

cylinder closed at one end. With 

the open end held against a given 

+t} surface, compressed air within 

: the cylinder leaks out between 

surface and cylinder in proportion 

to the roughness of the surface. 

Pressure variations are then amplified and in- 

dicated on a dia! calibrated for a given range in 
average units for the area under the cylinder. 


SIMPLE, LOW-COST METHOD for conducting 
structural model tests of welds in heavy steel 
plate has been developed at the Naval Research 
Laboratory. Method features the bulging of a 
welded plate withan air blast set up by the deto- 
nation of an explosive. Test has provided basic 
information for fracture problems. 





THIS 


MONTH’S COVER 


A vacuum vapor-plating machine at Bell Telephone Laboratories is used in 
making metallized paper capacitors. The plating occurs in the upper section 
normally covered with the evacuated bell jar. Below the work table are oil 
diffusion pumps, transformers, speed control and the water-cooling coils. 
The new capacitor c atains lacquered paper with an electrode deposited on 
one side in the form of a thin metal film. A capacitor unit is made by 
winding two such sheets together so that the electrodes are separated by a 
single thickness of paper. The resulting units are, depending on the operat- 
ing voltage, as small as 25 percent the size of their counterparts of conven- 
tional construction with the same impregnant. In the latest model telephone 
set designed by Bell Laboratories, the use of metallized paper construction 
has reduced the size of a “talking” capacitor unit about 65 percent. 
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..e L\ccurate | 
ELECTRIC ~ 
TIMING, ox tHe 


MOST PART, RESULTS 

FROM THE TELECHRON ali 
SYNCHRONOUS MOTORS IN THE 

MASTER CLOCKS WHICH ARE USED TO 

CONTROL FREQUENCIES IN POWER STATIONS. 








..- SKILED HELP ON 
EMERGENCY "CONTRACTS 


IS AVAILABLE AT TELECHRON PLANTS 
NEW BROCHURE, “ PRECISION ON THE 
PRODUCTION LINE,” GIVES A 
QUICK PICTURE OF PERSONNEL 
CAPABILITIES AND MASS- 
PRODUCTION FACILITIES, 


COPY TODAY. 














.- BURGLAR ALARM 
SYSTEMS, weic: 


PROTECT BANK DEPOSITS 

TOTALLING MILLIONS OF 

DOLLARS, RELY FOR THEIR 

UNFAILING PERFORMANCE 

ON TELECHRON Timin'ic 
MOTORS. 





Spur GEARS 


OF ALL TELECHRON TIMING MOTORS ARE 
HOBBED. ..NOT STAMPED...FOR TRUER, 


QUIETER OPERATION AND LONGER LIFE. 
toss a x | 


ABOUT TELECHRON 
TIMING MOTORS ARE 
CONTAINED IN 

BULLETIN IS-120. 
CHARTS, TORQUE RATINGS 
AND COMPLETE SPECIFICATIONS © 
MAKE (T EASY “OR YOU TO SELECT THE 
RIGHT MOTOR HOR. SUCH APPLICATIONS AS: 
HEATING CONTROLS, APPLIANCE TIMERS, 
INSTRUMENTATION, PROCESS TIMERS, TRAFFIC 
CONTROLS, ETC. WRITE FOR BULLETIN 1$-120 TODAY. 
TELECHRON DEPARTMENT, GENERAL ELECTRIC 

COMPANY, 17 UNION ST,, ASHLAND, MASS. 























: + 
FALL TELECHRON TIMING MOTORS ATE 
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STANTLY SYNCHRONOUS 
INSTANTLY. » CON 
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Lhis Link-Belt universal crescent flat t 
b d wn bere, mm the Crantord, Neu 
the i properly before 


path 


hain travels around vertical 


Jersey plant of Jobason € bnson i 
being capped, each always riding separai 


LINK-BELT offers the RIGHT chain for every 
job... engineered to meet your requirements 


Typical conveyor chains from 
the complete Link-Belt line 


S-815 flat top conveyor 
chain—economical, sturdy, 
reliable, easy to detach and 
to keep clean 


Class 400 swivel chain — 
carries Cartons, Cases, etc. 
over paths with both verti- 
cal and horizontal terns 





Class RC flat top chain — 
Precision made for smooth 
est, spill-free carrying and 
long life. 
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Class RC crescent flat top 
chain—travels in horizon- 
tal planes, around corners; 
ideal for botiles and cans. 
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Link-Belt offers no single “cure-all” chain to handle every job. From 
the most complete line of chains and sprockets in the world—we 
can recommend the exact type to fit your particular job re juire- 
ments—cast, combination, forged and fabricated steel, roller or 
silent for conveying and power transmission service. So, whatever 
your chain problems, big or small, Link-Belt engineers will work 
with you or your consultants to help solve them 


LINK-BELT COMPANY, Chicago 9, Indianapolis 6, Philadelphia 40, 
Atlanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 33, 
Seattle 4, Toronto 8, Springs (South Africa). Offices, Factory Branch 
Stores and Distributors in principal cities 


LINK 


CHAINS AND SPROCKETS 








2,000,000 GRAPHITAR 


(CARBON-GRAPHITE) 


HELP KEEP AMERICA’S AUTOMOBILES 


It’s « push-button automotive age! Today, over 30 million American car owners expect 
their automobiles to run smoothly any time—anywhere—without trouble. GRAPHITAR parts 
help make this dependability possible. GRAPHITAR’S unique characteristics make it ideal 
for such automotive applications as clutch release bearings, water pump seals, fluid coup- 
ling and torque converter seals znd thrust washers. The controlled porosity of GRAPHITAR 
gives metered lubrication for hard-to-reach and hard-to-service installations. GRAPHITAR 
will not seize, score, or warp and has been proven by billions of miles on millions of cars 
that it will give durable service as a seal, bearing or thrust washer. 


Backed by 19 years experience, millions upon millions of 
GRAPHITAR water pump seals are in daily operation to- 
day in automotive, diesel, and domestic service. Hot or 
cold water, or any type of anti-freeze will not affect 
GRAPHITAR seals, 


Over 2,000,000 GRAPHITAR seals have been pro- 
duced for use in automotive fluid couplings. 
Lapped on woth faces to 35 millionths of an 
inch, GRAPHITAR seals retain hot oil under 
pressure, will not gall or leak, and afford 
maximum resistance to friction and wear. 





Maintenance isn't a problem with GRAPHITAR 
clutch release bearings because one lubrication 
will last the life of tie car. In tests, these bear- 
ings have operated at 3600 RPM for 72,000 de- 
clutchings without failure and have proven far 
superior to ordinary bearings. 


THE UNITED STATES 
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PARTS 
RUNNING SMOOTHLY 


Becedse of its versatility, GRAPHITAB‘1s finding its way inte 
Scores of new uses. Self-lubricatyhg, lightweight, highly 


resistant to wear and temperatyfe extremes, GRAPHITAR is 


the ideal material for seals, bgdrings, pistons, cylinder liners 
and many other parts. GpAPHITAR resists chemical attack, 
even by concentrated gefds such as hydrofluoric and hydro- 
chloric. GRAPHITS® parts can be produced in any practical 
size and sha 6 tolerances as close as .0005”, Let us show 
you hoy-GRAPHITAR can improve the efficiency of your 
pseducts. Write us today for the full story and our de- 
scriptive 64 page catalog. 


152 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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Mallory Voltage Change 
Switch Adds Versatility 


To Electric Motors 

THE MALLORY 
MOTOR VOLTAGE 
CHANGE SWITCH 


The Mallory motor voltage change switch is a simple, effective 
device which makes possible the universal application of elec- 


tric motors. 


silver-plated... insuring constant con- 


operation, and in series for 220 volt operation. It is ruggedly 


tact tension and maximum electrical constructed. is capable of withstanding motor vibration and is 
conductivity. Rotor contact slugs are 


‘quipped with junction terminals. It permits standardizat 
brass, silver-plated. High grade pheno- ve —— ; pe ee 


SS A TRS on a single line of motors, reducing both production and inven- 
mechanical strength. Standard shaft is tory problems and eliminates a field replacement headache by 
milled to fit 5g)” open ended wrench. 





fitting one standard motor to the requirements of two differ: 
Shaft end may be machined to speci- 

: ent applications. 
fications. Requires only one setting 
at time of original installation of That's service beyond the sale! 
the motor 


Mallory’s electrical know-how is at your disposal. What Mallory 


has done for others can be done fer you. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Stator contacts are phosphor bronze, The switch connects two field windings in parallel for 110 volt 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 


Television Tuners, Special Switches, Controls and Resistors 





SERVING INDUSTRY WITH 


lect i 
PR. MALLORY & CO. Inc. Elec romechanical Products 
Resistors Switches 
TY Tuners | ibrators 
Electrochemical Products 
in ve i Capacitors Rectifiers 


Mercury Dry Batteries 





s Metallurgical Products 
R. MALLORY & CO., Inc.,; INDIANAPOLIS 6, INDIANA Contacts _ Special Metals 
Welding Materials 
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Non-adhesive liners of Du Pont “Teflon”? 


Propuct 





HERE YOU SEE parts of the automatic packaging 
machine lined with non-adhesive “Teflon.” Feed 
ing pockets (A) have trap doors which swing open 
dumping product into feeding hopper (1B) and, in 
turn, into packaging tube (( Pockets, hopper 
and tube are lined with “Teflon” 
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| 
keep sticky foods moving smoothly 


through packesing process 


This machine makes packages at the rate of 50 to 120 per 
minute, fills them with the manufacturer's product, and 
seals them. As the food (frozen foods, candy, salted nuts, 
etc.) is dumped from feeding pockets to hoppers and then 
down a tube for packaging, it is constantly in contact with 
the surface of the equipment. Thus, without a non-adhesive 
lining, particles of food could stick to the equipment, cause 
improper packaging and costly work stoppage while the 
machinery is cleaned. 

To solve this problem, linings of Du Pont “Teflon’’* 
tetrafluoroethylene resin were installed in Stokes & Smith's 
“Stokeswrap”’ machine. Since nothing will stick to ‘Teflon’ 
with any appreciable strength, even the stickiest foods 
move smoothly throus;n the process without adhering to 
equipment. Waste end work stoppage are prevented. In 
addition, dies whicn make both the end seam and longi- 
tudinal seams of the package are lined with ‘“Teflon’’ to 
prevent package from sticking to sealing faces 

Industry uses “Teflon’’ in many operations involving 
handling of sticky materials. And it has many other uses. 
“Teflon” is an extremely tough and durable, yet flexible, 
plastic. It is the most highly heat-resistant and chemically 
inert of all commercial thermoplastics. 

Du Pont “Teflon” may help you, as it has so many com- 
panies, to improve a product or process. Demand for 
“Teflon” currently exceeds supply. However, we suggest 
you investigate its versatile properties for future applica- 
tion. We will gladly discuss the availability of experimental 
quantities. For additional information on “Teflon” and 
other Du Pont plastics, write 


E. 1. du Pont de Nemours & Company (Inc.) 
Polychemicals Department, District Offices: 
350 Fifth Avenue, New York 1, New York 
7 S. Dearborn St., Chicago 3, Iilinois 
845 E. 60 St., Los Angeles 1, California 


“Stokesw rap” automatn packaging machine m 








COST COMPARATOR 


Springtites and Sems vs. Old 
Methods of Fastening 

(From pages 4 and 5 of Eaton Sprimgtites and Sems Engineering Bulletin $-49) 
To figure savings you can make with Eaton Springtites 
or Sems: 
(1) Determine average number of washers and bolts 

your worker can assemble in one hour. 

(2) Find assembly cost per thousand at hourly labor rate 

paie in chart below. 


(3) Add overhead based on direct labor to get total labor ; 
cost of hand assembly. 

(4) Add cost of unassembled bolts and washers. r/ 

(5) Deduct cost of Eaton Springtites and Sems. = 


ASSEMBLY COST PER THOUSAND 


Pieces Assembled HOURLY LABOR RATE 
per hour $0.75 $1.00 $1.25 $1.50 $1.78 


500 $1.50 $2.00 $2.50 $3.00 $3.50 


550 1.36 1.82 2.27 2.73 3.18 

600 1.25 1.67 2.08 2.50 2.92 i - 
650 1.15 1.54 1.92 2.31 2.69 

700 1.07 1.43 1.79 2.14 2.50 é 

750 1.00 1.33 1.67 2.00 2.33 

800 94 1.25 1.56 1.88 2.19 


850 88 1.18 1.47 1.77 2.06 
900 83 1.11 1.39 1.67 1.94 


950 73 «105 «2132sid: SBC; can figure your 


1000 75 1.00 1.25 1.50 1.75 


. 
Cost of Labor (from chart above) $ own Savings 
Overhead on Direct Labor + 
Total Labor Cost : with EATON 
e 


Cost of Unassembled Screws or 
Bolts S, . 
Cost of Unassembled Washers pringlites 
Total Parts Cost , 


Total Parts and Labor Cost annie S, } 
Cost of Eaton-Springtites or Sems (deduct) and ean 


SAVING 





® Eaton Springtites and Sems cut 
assembly motions from 8 to 8 


“an cages is obvious — ang 
ecially important at : 
high labor rates. = 


* You can get some 





idea of what 


it amounts to from the chart at 
Quali y Reliar ce S g CK 
prin Loch 


ee of proper size and 
ght pre-assembled on bolts 


Or screws 
sembly ready for the as 


Same as § 
Pringtit ° 
Prong washers of ean iy mult If you'd like to know what it 
° ins’ 
spring lock weakn” ead would mean to you in dollars and 


ce i 
a write your nearest Eaton 
tance office f i 
Or prices o 
requirements, _ 


I We E Sp2rngtites and sems 


ced PRE-ASSEMBLED WITH ALI TYP SCREW: SHERS 
TURING COMPANY RELIANCE DIVISION, ct pte _— 


Sales Offices: New Yor 


In Ca ica 
a ulomotive oe hg ty ‘Le = Francisco, Montreal 
. - London. Ontario 





—~ A lot of ; 
Military Intelligence 
comes from counters lke these... 


because every branch of the service... 
in tact... 


Everyone Can Count on 


VEEDER-ROOT 


wv = Shown here arean aircraft our present military commissions 
anc an artillery counter. will permit. 

A What they do, and howthey yEEDER-ROOT INCORPORATED 
do it, is “nobody’s business” but that “The Name That Counts” 


oi . HARTFORD 2, CONN. e GREENVILLE, S. C. 
of the military personnel using them. Montreal, Canada * Dundee, Scotland 


And now, what might we Offices and agents in principal cities 
do for you? If you have an 
important military je> on 
hand, you can count on us to 
help you just as quickly as 


“& sp 





VEEDER=ROOT COUN ISM ed firything on Lr 


Propuct ENGINEERING Jury, 195] 





17 














“HES JUST LIKE HIS DADDY, EXCEPT 
HES FULL OF NEW LIFE ” 








PHOTACT® makes ’em young again 


A fresh start—that’s what you get with KKE PHOTACT* 
materials. Even if your original tracing is old, soiled, 
tattered and torn—too far gone to make half-way read- 
able reproductions—you can have a new tracing without 
having to draw it all over again. 


thes om the! of printme 


SP ei es 
SP Saat 





From your battered original you can have a 
PHOTACT “second original,” more vigorous, keener 
than its daddy ever was, even the day he was born. 

You never saw a job of rejuvenation like a 
PHOTACT “second original” on tracing paper or trac- 
ing cloth. Weak, blurred lines are turned into solid, 
opaque ink-like black lines. Fingermarked, smeared, 
messy backgrounds become clean, clear and white. 

Your new tracing is young and peppy, and good for 
all the working prints you want to make from it, by 
whatever process you prefer! 

PHOTACT “second originals” can 
serve you other ways, too. For instance, 
they save the time and expense of ink 
tracings, when you have to furnish them 
to the government or to contractors. 
PHOTACT “second originals” are ac- 
cepted ... they are every bit as good. 

K&E offers a booklet on PHOTACT 
materials that may give you some use- 
ful ideas. It explains the simple process. 

Ask your nearest K&E Distributor or 

Branch, or write to the main office 

at Hoboken, 


*Trade Mart ® 
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Its hard to get 


a right angle, these davs. 

















In today’s cockeyed world it takes more than a 
pocket-size gadget to give you the right angle on things. 
Or does it? 

No, by Euclid, that’s exactly what a K&E Right Angle 
Prism or a K&E Right Angle Mirror will do. And it will 
fit in your pocket, besides. 

These versatile little fellers will do plenty for you. 
They'll measure plusses of things that aren’t on the 
survey line. They'll measure offsets and save you “swing- 
ing” tape. They'll take cross sections, help you stake 
out small structures, lay out squares for contouring 
and do a whole lot of surveying jobs as well. They'll 
even give you a hand in laying out circular curves. 

They are a family of four. You can take your choice 
and you may want to ask your nearest K&E Distributor 
or Branch for the K&E Booklet “Right Angles with 
Pocket Instruments”. Or just write to Keuffel & Esser 
Co., Hoboken, N. J. 
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Vhere’s a laugh 


in many a graph 


Graphs have been kidded, but the fact remains that 
graphs know their business, and that business knows 
its graphs. 

Keuffel & Esser make over 300 kinds of graph sheets 
and co-ordinate papers and cloths. They are for three 
main purposes: 


1. for plotting engineering or scientific “dissa and 
data”—square or rectangular section, logarith- 
mic, reciprocal, electrical and so forth. 

. as guides for sketching or drawing—mechani- 
cal, architectural, surveying or mapping. 

. for plotting business or statistical data—time 
series, percentages, etc. 


They come in continuous rolls, in sheets and in pads, 
in various grades of paper 
(including famous ALBA- 
NENE* ), andcloth. Some- 
body could write a book 
on K&E Graph Sheets, 
and somebody has. Get 
a copy! It describes 
K&E’s 300 types. 


"Trade Mark 





IF YOU’RE LOOKING FOR 


Positive Pumping Performance 


... then look over the Fairbanks-Morse Rotary Pump line. These 
positive-displacement pumps assure a steady flow of any free- 
flowing liquid . . . minimize vibration and shock . . . assure long, 
low-cost service. 

Only two parts move . ..a precision-cut rotor and pinion gear. 
There are no complicated parts to cause trouble or require frequent 
adjustment or maintenance. Capacities range from 1.3 to 450 g.p.m. 
... sizes from *% to 5 inches. You'll find a Fairbanks-Morse Rotary 
Pump the ideal answer to any design prob- 
lem involving positive pumping of free- 
flowing liquids. 


This cross-section clearly illustrates the only 
two moving parts that import the positive 
pumping action of Fairbanks-Morse Rotary 
Pumps. 


~ 


A NAME WoRTH 


OR, MULTI-STAGE BENEFITS FROM A 


wngle Stage Pump 


.-. then look over Fairbanks-Morse Westco Turbine type 


pumps. A Westco is the one pump that gives you multi- 
stage benefits from a single stage pump . . . that reduces 
operating and maintenance costs through balanced im- 
pellers and replaceable liners . . . that handles widely vary- 
ing heads with little loss of capacity with no change in 
operating speed ... that minimizes vapor locking. If you 
need these advantages in your designs, then you need 
Westco. Sizes from 1 to 200 g.p.m. 


Other Fairbanks-Morse Pumps include: 





IF IT’S A 


Matter of Record... 


If the matter of automatic recording of weights ... if accurate auto- 
matic control of batching, processing, materials handling or produc- 
tion machinery are required essentials of your designs, check the 
possibilities of Fairbanks-Morse Printomatic Weighers. 

These lastingly accurate weighing instruments record weights auto- 
matically . . . assure accurate permanent records. They can, through 
the use of electronics, accurately control machines or proportioning 

equipment. They can be fitted in as an essen- 
tial part of a production or materials han- 
dling line . . . control material flows. For any 
operation involving automatic weighing or 
materials control, it will pay you to check 
Printomatic. 


a 


REMEMBERING 


1FIT’S A 


Marrer of Weight 


the complete line of Fairbanks-Morse Scales provides an eco- 
nomical answer to any weighing problem. Beam and dial scales 
in 4 wide variety of types and capacities . . . truck scales .. . 
Hopper Scale hopper scales . . . railroad track scales . . . and special service 
scales ... fit any weighing requirement. Fairbanks-Morse Scales 
or component scale parts can be su; vlied to fit right into your 
equipment for weight or control opera- 
tions. A Fairbanks-Morse weighing ex- 
pert will be happy to work with you on 
any scale problem. 





--YOU WANT THIS ROTOR DESIGN... 


> Cogperspun! 


If you buy or use motors, chances are that 
most of them are of the polyphase squirrel 
cage type —the most widely used class of 
integral horsepower motors made — for sus- 
tained heavy-duty drives in almost every class of service. 

In rotor design, such service separates the good fro.n 
the poor —and highlights your need for Fairbanks- 
Morse motors with Copperspun rotors, made through 
an exclusive centrifugal casting procedure developed by 
Fairbanks-Morse. 

For in Copperspun rotors, you get the benefits of su- 
perior electrical characteristics — plus a design that is 
mechanically stronger for withstanding the most severe 
working conditions. 


A 
A ‘ 
A NAME WORTH 


FOR POLYPHASE SQUIRREL-CAGE MOTORS 


wih Cogperspun Rotors! 


Here are a few in the complete Fairbanks-Morse line 


- 
ox 


GENERAL PURPOSE, drip-proof 
motors mountable in any position ’ 
with full protection against flying 


ve 


ERS 


chips, falling porticles, dripping liq- 
vids, etc 


rSeeeees 


0, 
¢, 


AXIAL AIR-GAP MOTORS: 
Averaging 30% lighter and 40% 
shorter overall—with flywheel effect 


SO 


x 


three times that of corresponding rat- 


ings of conventiona! motors. Add to 
Gppearance, decrease size and 
weight of any driven machine. Meet 
all AIEE and NEMA standards 


TOTALLY ENCLOSED FAN- 
COOLED motors operate econom- 
ically, safely under adverse condi- 
tions, including corrosive gas, vapors, 
steam or where metallic particles, 
abrasive dust and ‘or other materials 
ore in the air. Available with Un- 
derwriters labels for use in Class 2, 
Group G hazardous locations. 





FOR THESE EXCLUSIVE ADVANTAGES 


Compare! 


The Fairbanks-Morse Copperspun rotor de- 
sign shows up at its best under comparison. 
It contrasts the mechanical strength and su- 
perior electrical characteristics of copper — 
against the poorer showing of aluminum and 
other white metal alloys. It contrasts new 
standards for uniformity and strength made 
possible through its precisely controlled cen- 
trifugal casting —against the results obtain- 
able through standard, even old-fashioned, 


ONLY 


~COPPERSPUN 


ROTOR 
OFFERS THESE 
ADVANTAGES: 


A truly one-piece indestructible copper 
rotor winding. 


Withstands higher temperatures: (melting point 2,000 


manufacturing procedures. F. for Copper, 1,100° F. for Aluminum) 
Finally, comparison drives home the vir- 


tues of indestructibility, homogeneity and 


High electrical and thermal conductivity. 
: : : Dense, uniform grain structure 
high electrical efficiency. That means more 
satisfactory operation of motors with the 
Fairbanks-Morse Copperspun rotor. 


Separately mounted fans: permitting complete overall 
machining, better quality control, better dynamic 
balance 








a 
REMEMBERING 


OALLAS 2, TEXAS 
1713 N. Market Street 
CEntral 4347 

DENVER 2, COLO. 
1500 17th Street 
TAbor 6241 

DES MOINES 17, IOWA 
2017 Dean Avenue 
6-1189 

DETROIT 13, MICHIGAN 
11110 East Warren Ave. 
VAlley 1-7100 

DULUTH 2, MINN. 
Board of Trade Bidg. 
2-7538 

HOUSTON 13, TEXAS 
5521 Nevigation Bivd. 
WaAyside 2159—iLD 506) 

INDIANAPOLIS 2, IND. 
1499 N. Harding St. 
FRenklin 3684 
ATientic 3092 


MEMPHIS 7, TENN. 
676 Jefferson Ave. 
5-1614 


MILWAUKEE 3, WIS. 
404 N. Plankinton 220-26 E. Fifth Street 
DAly 8-0180 GArfield 4335 


MINNEAPOLIS 15, MIMN, SALT LAKE CITY 1, UTAH 
417 S. Fourth Street 153 W. Second South St. 
MAin 4353 3-2108 & 3-5139 


NEW ORLEANS 13, LA. SAN FRANCISCO 7, CALIF, 
1000 St. Charles Ave. 630 Third Street 
RAymond 3115 EXbrook 2-5855 


NEW YORK 4, N. Y. SEATTLE 99, WASH. 
80 Broad St Salmon Bay Terming) 
HAnover 2-7470 Alden 6600 


OMAHA &, NEBRASKA STUTTGART. ARK. 
902 Harney St 403 South Main St, 
ATlantic 3122 185 


PHILADELPHIA 6, PA, TULSA 3, OKLA. 


ST. LOUIS 2, MO. 
217 South Eighth St. 
CHestnut 7483 


[, PAUL 1, MINN. 


OPI K ICO 


ATLANTA 3, GEORGIA 
760 Lee St., 5. W. 
AMburst 7701 


BALTIMORE 18, MD. 


CHARLOTTE 2, N. C. 
Liberty Life Bidg. 
Room 605 
6-2893 


659 E. 25th St 
BEimont 5258 
BIRMINGHAM 1, ALA. 
626 N. Ninth St. Zone 4 
3-6546 
BOSTON 10, MASS. 
178 Atlantic Avenue 
LAfayette 3-3600 
BUFFALO 3, N. Y. 
33 Franklin St. 
Lincoln 4210 


CHICAGO 5, ILLINOIS 
1550 S. State St 
HArrison 7-7100 

CINCINNATI 2, OHIO 
49 Central Avenue 
MAin 3010 

CLEVELAND 14, OHIO 
3000 W. 117th St. 
Clearweter 1-3300 

COLUMBUS 8, OHIO 
1034 Goodale Bivd. 
WaAlnut 6581 


. ee ~ ey 
of} ISON A a? 


JACKSONVILLE 6, FLA, 
$30 East Adams St. 
5-6473 

KANSAS CITY 7, MO. 
1300 Liberty Street 
Victor 6474 

LOS ANGELES 11, CALIF. 
4535 S. Soto Street 
JEfferson 8151 

LOUISVILLE 8, KY. 
2008 So. Brook St. 
CAlhoun 1469 


401 N. Broad St 
WA 2-4100 


PITTSBURGH 24, PA. 
4301 Main Street 
$Chenley 1-3123 


1335 Hunt Bidg. 
3-8231 


WASHINGTON 5, D. C. 


1000 Vermont Ave., N. W. 
District 6694 


PORTLAND 14, OREGON FAIRBANKS-MORSE de MEXICO S. A. 


105 S. E. Taylor St 
EAst 0131 


PROVIDENCE 3, ® 
187 Pine Street 
GAspee 1-1531 


Baideras 146, Mexico 1, 0. F. Mexico 
10 06 74 y 10 09 58 


Export Division 
NEW YORK 4, N. Y 
80 Broad Street—HAnover 2-7470 





when the call 
comes for a 
change in shape, 
size or material... 
machines 


equipped with 


Variable Speed Drives make the 


— easier! faster! cheaper! @ 


te 


In many plants only partially converted to permits machine speed to be adjusted to 
defense production, the machines you build match the skill of the individual operator. 
a.e being called upon to turn out military Beginners can work slowly while learning 
supplies part of the time and civilian prod- —a protection for costly machinery. Skilled 
cts the rest of the time. Today they may be operators can work at high speed. But, 
producing a part made of steel, but tomor- always, wnitorm quality 1s maintained. 
row the schedule may call for an aluminum REEVES Variable Speed Drives—now 
part of different shape and size. standard equipmenton 2,615 leading makes 
These conditions place a premium on of machines—can be incorporated easily 
machines with top “changeover capacity” in your new designs because REEVES is the 
_..machines that can be shifted quickly and only complete line of variable speed drives 
economically from job to job—from one in existence. Built around the three basic, 
shape, size oF material to another. units shown opposite, it offers 4 wide 
That’s what REEVES Variable Speed selection of horsepower capacities, speed 
Drives can do tor the machines you build. ratios and designs—with manual, electric, 
Give them extra “changeover capacity” by and completely automatic hydraulic or me 
providing the right speed—with the turn chanical controls. 
ofa handwheel, touch of a button, or auto- n experienc ed REEVES Speed Control 
matically, without stopping the machine— Engineer will be glad to give you complete 
for each different product of material. details in relation to your own particular 
REEVES stepless speed adjustability pays requirements. Write for his name—n0° obli- 


another important bonus, too—because it gation, of course. 


REEVES PULLEY COMPANY * COLUMBUS, INDIANA 


Recognized leader in the specialized field of speed control en 
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for the machines you build, your choice 


of these three basic rEeEVES units 


VARIABLE SPEED TRANSMISSION VARI-SPEED MOTOR PULLEY con- VARI-SPEED MOTODRIVE com- 
orovides infinite, accurate, stepless verts any standard, constont- bines motor, speed-changing 
speea udjustability over a wide speed motor to variable speed mechanism and gear reducer in 
range—as high as 16 to 1. Sizes drive. Speed variations to 4 to |. one unit. Speed variations as great 
to 87 hp. Sizes to 10 hp. as 10 to 1. Sizes te 20 hp. 


A REEVES Vari-Speed Motor 
Pulley drives the conveyor to 
provide accurate time control 
for each of these six continuous 
drow furnoces installed in the 





Elgin (Ill.) plant of Shakeproof 
Inc. —a Division of Illinois Tool 
Works. Manufactured by Sun- 
beam Stewart Industrial Fur- 
nece Div., Sunbeam Corp., 
Chicago, the REEVES-equipped 
units provide close contre! in 
order to assure proper heat 
treatment, at highest produc- 
tion rate, for each of the many 
metal fastenings processed, 
some of which ore shown in 
the inset photo, below. 


* 4 . . . . . 
accurate - variable Ask for complete information, including engineer- 


; tpecd , ‘ ing drawings and technical data, on the full line 
* co, of REEVES Variable Speed Drives and Controls. 


Send for catalog No. K73-3N. 
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“Commercial” Ball-Bearing Data... 


TYPE A UNGROUND 
RADIAL-THRUST BALL BEARINGS 


APPLICATIONS: For anti-friction performance 
equal to expensive precision bearings where load and 
speed requirements are within limits of “Commercial” 
ball-bearing ratings (see table below ) 

Replace plain sleeve bearings or bushings—often at 
no greater cost, since costly machining and assembly 
time is eliminated 

For combination radial and thrust loads or pure ra- 
dial loads—almost limitless applications 


FEATURES: 

Ball-bearing performance at low cost 

Race rings are carefully machined and smoothly fin- 
ished—carburized, hardened and tempered 

Case—pressed on outer ring—is drawn from unhardened 
flat steel 





Balls are of highly polished, hardened steel. 


DIMENSIONS IN INCHES —RATINGS IN POUNDS 


Outside Diom. B Width & Bells 
+ 002” Width ¢ 0 

— 002” 010” l 

Ay % 

VW SD 

Ay % 
he A, a 
Me oT) 








1781A1 


Pal 


1782x1 


Fe FFF 


178741 
1788Xx1 
1810Xx! 
1789Xx1 
1790X1 


Pa a 


1791X1 
1792x1 
1793X1 
1794Xx1 
1795X1 


FpF FFP 


re 





17961 
1a11x! % 
1797x1 % 
1798x1 5%, % 
1799x1 bt 





oF 


rs 
F teary PPE FE 


1800X1 2% ; eo 
































* Bearings so marked have bores ground to plus .001”-minus .000”. 


For load ratings at other speeds multiply the rating at 600 RPM by the following factors: 
50 RPM 100 RPM 300 RPM 800 RPM 1000 RPM 
2.50 ~ 1.80 1.30 88 78 








SCHATZ If You Have a Friction Problem 
Com mercial Let Schatz Engineers Design it Away 
BALL BEARINGS THE SCHATZ MANUFACTURING COMPANY 


6758 Fairview Avenue ° Poughkeepsie, New York 
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eating friction... 


with Mass Production of Quality Bearings 


Federal—in making ball bearings—recognizes no shortcuts in 
the mass production of a quality product. Federal combines 
the skills of experienced workers with the capabilities of 
modern precision machinery. For thirty-five years, Federal 
has contributed to automotive engineering progress: fine 
ball bearings have helped engineers increase horsepower 
five-fold, double the useful life of the average car, in a short 
span of years. 

lractors, machine tools, textile machinery, construction 
equipment also demand quality in component parts like 
bearings. Sound manufacturing practices based on years of 
experience cause su h manufacturers to rely on Federal as 


a ball-bearing supplier 


Federal’s enviable backlog of manufacturing knowledge 


— 


can help you overcome friction in your quality products. One 
reason Federal ball bearings can meet rigid performance 
standards is that Federal’s comprehensive quality-control 
program literally checks and double-checks ball bearing pro 
duction hour by hour. Check and double-check is a must? at 
Federal for each ball bearing before it leaves the plant. 

If you want top ball bearing performance in a product where 
toleran es are tight. look to Federal Every Federal ball bear 
ing is a product of the combined skills of IMAGINATIVE 
RESEARCH + ADVANCED ENGINEERING « ALERT MANUFACTUR 


ING + RIGID QUALITY CONTROL + SUPER-PRECISE TESTING 


THE FEDERAL BEARINGS CO., INC POUGHKEEPSIE, NEW YORK 


Chlakors of Fone Bal? Boa ung? 


Brederal BALL BEARINGS 


AMERICA’S tEADI 


Quality Since 1908 
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DIE CASTING 
washes out the 


_ production ; blues’ 


Ue ee ee 
ing mochine with gyroscopic drive 
—a gearless mechanism designed 


CASE HISTORIES PROM for trouble-free service. (Built for 


Montgomery Word by Apex Elec 


MT. VERNON FILES trical Mfg. Ce., Cleveland, Ohio) 


Die Casting eliminates those gloomy high cost did not represent the minimums attoinable—yet it ts cer 
factors that often threaten to ‘soak’ you plenty once tain that only die casting could effect the large savings 
your projects begin to take shape on the drawing board realized 

For instance, it was the reduced cost of produc- Before you schedule o manufacturing procedure, profit 
tion, without sacrifice of quality, that determined the by consulting with us. We ve helped many a producer 
makers of Montgomery Ward's “Supreme” Automatic Wash to wash out high costs from his production picture and 
ing Machine to specify die casting obtain better products to boot! We'll gladly put our expe 

The aluminum basket hub (A) was originally sand rience and facilities to work for you 
cast. Die casting has reduced the initial cost of the casting 
and cut machining costs 

The main bearing carrier (B) was originally a steel tube 
and flange, arc welded. Redesigned for die casting, this 
part is produced at a saving of approximately $2.50 

The com collar (C) was originally turned from steel 
bar stock Die cast, the item costs approximately 60¢ less 
to produce 


The portion of the lid hinge (D) “as originally cast 
brass. As an aluminum die costing, about 25¢ have been ; PA T. Vv E 4 N ° N 
ared from its production cost N : 
P 4 DIE CASTING CORP. 

While it may be noted that prior to the adoption of 


die casting this washing machine was not in high volume MT VERNON NEW yYor« 
production—and, consequently, iitialumit costs probably ¥ 
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WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 
WALOES TRUARC RETAINING RINGS ARE PROTECTED BY THE FOLLOWING PATENT RUMBERS: 2.302.047; 2.302.046 
2.487 802 2.487.603 2.491 306. 2.491.310, 2.509.081; AND OTHER PATS. PEND. 


3 TRUARC RETAINING RINGS LOWER COST... 
IMPROVE PERFORMANCE 
OF REVOLUTIONARY NEW TEXTILE SPINDLE! 





To position 2 ball bearings, on oversize 
diameter rod had to be turned on a lathe to provide 3 shoulders. 
In addition; blade required 2 threading eperations ...2 lock nuts 

. separate tapering operation. Proper pressure of nuts against boll 
bearings required skilled labor wdjustment 


The H & B American Machine Company's new anti- 
friction CENTURY spindle is probably the most me- 
chanically advanced spindle on the market today. 
Waldes Truarc Retaining Rings have eliminated many 
of the material, tooling and assembly costs...have 
kept its price competitive. Truarc Rings not only sim- 
plify spindle assembly, they position ball bearings 
accurately...simplify maintenance...eliminate skilled 
labor...improve performance! And there are Truarc 
Rings to solve any design or re-design problem! 
Redesign with Truarc Rings and you too will cut costs. 


Waldes Truarc Retaining Rings are available fer immediate delivery from stock, from leading bali bearing distributors throughout the country. 


SEND FOR NEW BULLETINS a? 





WALDES 


=» TRUARE 


oe 


J 
Atc.u.s eat.orr 


RETAINING RINGS 


2.420.921 2.428.341 
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Te N. Standard rod, equal in diameter to finished 
blode is used. Three grooves for Truarc Rings ond shoulder ore mode 
quickly and easily on screw machine. Blade is economically topered 
by centerless grinding. Truarc Rings maintain corn.c: pressure on boll 
bearings for life of ynitl 


Wherever you use machined shoulders, bolts, snap 
rings, cotter pins, there's a Waldes Truarc Retaining 
Ring designed to do a better job of holding parts 
together. 

Truarc Rings are precision-engineered ... quick and 
easy to assemble and disassemble. Always circular 
to give a never-failing grip. They can be used over 
and over again. 

Find out what Truarc Rings can do for you. Send 
your blueprints to Waides Truarc engineers for indi- 
vidual attention, without obligation. 


et Ora ae, 


Waldes Kohinoor, Inc., 47-16 Avustel Place 
Long Island City 1, N. Y. 


Please send Bulletins 6, 7 and 8—giving engineering 
specifications for all types of Waldes Truvorc Rings. 


Nome 


PNO73 





Title 











7 


Address. 





City Zone Stote 
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HO 
W TO GET THE MOST 


OUT OF 


—keep a sharp eye 


—— ot 


HARDNESS INCREASED 222 POINTS B.H.N- 
WITH U-s°S IMPROVED HEAT TREATMENT 


Here’s 3" actual prod tion 
test by the Columbus Bolt & 
Forgine Co. on tow harden- 
ability steel 1" y,” rounds 
Conventional quenching gave 
a Brinell har - 
When the same steel W 

jected to U-S*S improved Heat 
Treatment the Brinell hard 
ness W3S increased to 477. 


Pro J 
DUCT 
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THE ALLOY STEEL 


ODAY, as critical alloying elements become 

scarce, all users of alloy steel are faced with 
the necessity of getting the most out of the steel 
they’re receiving. 

In most cases, this puts the problem squarely 
up to the heat-treater. Better heat-treatment 
methods can often do the job. 

If you encounter difficulties, don’t be too quick 
to blame the steel or the heating practice. The 
answer may be better quenching methods. More 
specifically, your problem might be solved with 
U-'S’S Improved Heat Treatment — a superior 
quenching technique developed by United 
States Steel. 

U-S’S Improved Heat Treatment extracts heat 
rapidly and evenly from every part of the mate- 
rial’s surface. This treatment assures accurate tim- 
ing, allowing removal of the material from the 
quenching bath while a certain amount of residual 


? a 
lam tlt) Ort 


YOU’RE GETTING 


on quenching methods 


heat is present. Elapsed time from quench to 
tempering treatment is held to an absolute mini- 
mum. This not only improves mechanical proper- 
ties; it also reduces cracking. And, this quenching 
method improves machinability by minimizing the 
formation of free ferrite in hypo-eutectoid steels. 

The use of this quenching process is available 
to you without charge. 

United States Steel does not manufacture or sell 
heat-treating equipment, but our metallurgists will 
be glad to analyze your heat-treating methods and 
make suggestions that may give you more uniform 
hardness, less rejects and less retreatment. 


UNITED STATES STEEL COMPANY, PITTSBURGH 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 


UNITED STATES STEEL SUPPLY COMPANY 
WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Xe CL SS Ss Dforoved Moat WILT 


by Mr. R. E. Christin, Chief Metallurgist 





Columbus Bolt & Forging Co., Columbus, Ohio 


“Quenching is a process often neglected 
in heat treatment. We feel it is just as 
important (if not more important) than 
any other phase of heat treatment. There 
is a tendency to concentrate too much 
on the heating —and lay too much blame 
for failure to the heating—when proper 
quenching could produce the objectives 
desired. Heating, even in the ideal en- 
vironment, can be inadequate if quench- 
ing is faulty 

“Before we insta!led U-S’S Improved 
Heat Treatment, we occasionally en- 
countered hardness variations inthe 


ELECTRIC FURNACE OR OPEN HEARTH 


Carilloyey 


ae. es 
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as-quenched condition. These variations 
were loosely attributed to either the 
steel, or the heating or the quenching. 
However, after adopting the U-S'S agi- 
tated quench process, these hardness 
variations were practically eliminated, 
obviously indicating that conventional 
quenching was the chief cause of the 
hardness variations. 

“After seven years’ experience with 
U’S'S Improved Heat Treatment, we 
are convinced that this method is 
the answer to most hardening 
problems.” 


TAT € $ Rm & F. 


COMPLETE PRODUCTION FACILITIES IN CHICAGO OR PITTSBURGH 





wos sreee canes 


cow vows Loose? 


= if you want 

DYNANATIL aa , 

Zoo CURRENT == naam | : sina 

pitt eS the last word 
for 


—— ApJUSTABLE-SPEEP DRIVES On Kd d V -( Aurrent 
— We sere | 
— en Couplings, write 


win ae P . for your copy of 


puexeeet 


this new booklet 





Eady-Current Couplings provide a long list 
of desirable characteristics including instantaneous re- 
sponse, infinitely adjustable speed control, wide speed 
| range, quiet operation, low power losses, low mainte- 
nance cost—without mechanical contact between the driv- 


ing and driven members—and entirely from AC power. 





If you are interested in this modern method of speed 
concrol, write on your company stationery for this com- 
prehensive booklet. It presents a down-to-earth explana- 
tion of the Eddy-Current Principle, and the operation of 
the Dynamatic Eddy-Current Water-Cooled Coupling. 


)YNANATI( CORPORATION - sixssm: 


Subsidiary of EATON MANUFACTURING COMPANY, Cleveland, Chio 


Dynamometers - Oil Well Draw-Works Brokes . Adjustable-Speed Couplings +. Eddy-Current Brakes 
Ajusto-Spedes * Shovel Clutches * Press Drives ° Lift Truck Clutches . Electronic Controls 
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REYNOLDS OPERATING MICHIGAN AIR FORCE PLANT 





Aluminum Right for 
Hardware Fittings 


Aluminum offers many qualities that add 
both appearance and durability to hardware 
fittings. It also is more economical than any 
other non-ferrous metal and is more desirable 
from several standpoints. 

Aluminum hardware has a lasting, bright 
natural finish that requires no protective 
coating. And if special decorative effects are 
required, aluminum takes an extremely wide 
variety of finishes. In addition, aluminum 
offers strength with less weight for handling 
and shipping. 


The hinge illustrated above is a good ex- 
ample of how the extrusion process can cut 
costs and simplify production of aluminum 
hardware. The undrilled piece is a section of 
an aluminum extrusion which is cut to speci- 
fied hinge lengths. The tubular edge is then 
milled for mating hinge leaves. When screw 
holes are drilled and counter-sunk, hinges are 
ready for assembiy with an aluminum pin. 
Decorative knobs made from aluminura screw 
machine stock are optional. 

The extrusion process is also ideal for com- 
bining several elements into a single unit to 
eliminate excessive and costly assembly opera- 


The Reynolds Metals Company has 


Reynolds will operate the 20-million 








-_ 
tions. A new 16 mm., sound-color movie, “The 
Shape of Things to Come” describes a variety 
of actual applications and the extrusion manu- 
facturing process. Running time is 30 minutes. 
This movie is available without charge for 

individual showings, when requested on busi- 
ness letterhead. Write to Reynolds Metals 

| Company, Motion Picture Dept., 2576 South 


| Third Street, Louisville 1, Kentucky. 





Die Cast Lighting Fixtures for 
Outdoor Use Afford Greater 
Defense Plant Security 


Plants throughout the country, requiring 
dependable outdoor lighting systems for mili- 
lary security reasons, are turning to the use 
of die cast aluminum lighting fixtures. 

The light weight, rust-resistant qualities of 
aluminum provide safe and economical opera- 
tion of lighting systems that must function at 
peak efficiency 
climatic conditions. 


despite exposure to severe 


Cast aluminum cluster lighting fixtures of 
this type are made by the Killark Electrix 
Mfg. Company of St. Louis, Missouri. They 
have been proven in use for flood or spot 
systems on farms and factories, billboards 
and parking lots. 

These fixtures make daylight out of dark- 
ness, and help put the permanence needed in 
oor lighting systems. Killark also manu- 
factures a fully complementing line of alumi- 
num light shields, wiring troughs, acorn fit- 
tings, extensions and adaptors. All are made 


S. A. 


Printed in 


Directed beams with multiple fixture 


of alurainum, assuring years of dependable 
performance 

Check the many of die 
aluminum—minimum machining, fast produc- 
tion, durability, low and if it 
help in your production problems. Call 
the complete staff of Reynolds technicians for 
heip in your designing. Look for the Reynold: 
office listed under “Aluminum” in your classi- 
fied telephone directory. Or, write the 
Reynolds Metals Company, 2576 South Third 
Mreet, Louisville 1, Kentucky. 


advantages cast 


cost see can 


on 


World War II Aluminum Extrusion Center now U.S.A.F. 
Manufacturing Methods Development Plant 


taken over the management of the U.S, 


Air Force’s Manufacturing Methods Pilot Plant at Adrian, Michigan. 


dollar government-owned facility with- 


out fee or profit to develop new forging and extrusion techniques and to prove 
theoretical designs for products in all metals. 

The plant is available to any industry or government agency interested in 
development work on precesses of either military or non-military interest. 


| A number of large manufacturing firms have 
already contracted for the use of Adrian plant 
and its development facilities 

The Curtiss-Wright Aircraft Company, in 
conjunction with the Air Force, has devel- 
oped a new method fo~ producing a hollow 
steel propeller by an improved extrusion tech- 
nique. A 200 pound, 10-foot propeller blade 
| tube is produced from a white-hot, 400 pound 
chrome-nickel molybdenum steel billet in 
| minutes. This process, which is accomplished 
in three major stages, eliminated time-consum- 
|ing operations of welding together, brazing 
and forming of two specially-processed flat 
plates which weigh 750 pounds before machin- 
ing to produce the same size blade. At the 
same time this new process improves blade 
quality and strength-weight ratio, 

Equipment in the plant consists of 16 hy- 
draulic extrusion presses, largest of which is 
of 5,500 ton capacity. Others are of the 3,850- 
ton, 2,75040n, and 1,65040n capacity sizes. In 
addition, four German forging presses from 
the L. G. Farben Industries, with capacities, 
of 660—2,200—7,700 and 16,500 tons are now 
| installed 

The factory building itself contains 700,000 
square feet and is situated on a 





73 acre site. 
No actual production will take place in the 
plant under the contract with Reynolds, except 
in the case of national emergency. 

With the at this plant, 
Reynolds will promote constant research and 
development of new production methods 


facilities new 


For more information, write for copy of 
the new 24-page brochure detailing Adrian 
facilities and how they can serve you. Address 
your letter Reynolds Metals Company, 
2576 South Third Street, Louisville 1, Ky. 


to 
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Fabricating Service Speeds Production, Saves Scrap 


Carting 5-inch rockets to Corsair, Skyraider for loading 


Aluminum Rocket-fin Example of 
Service to Industry 


Aluminum rocket fins guiding 5-inch + ock- 
* now being used by the air forces in Korea 
re among the many production items Reynolds 
SFabricating Service is engaged in producing 
Mor the Armed Forces. In the photo above, crew- 


Bmen of the Navy and Marine Corps are shown | 


preparing to load these effective missiles 


aboard war-planes for use against the enemy. | 


Although Reynolds is doing the basic mass- 
fabricating on the components, considerable 
Samount of the assembly (including spot we'd 
Ming, se welding, servicing and packagirg! 
is being shared on a sub-contract basis with 


other aluminum fabricators under the Reynolds | 


*Sharethe-Work™ plan. 
This is only one example of the valuable 
Meervice made available to manufacturers 


through the use of the Parts Fabricating Serv- | 


ice. Formed or partially-formed parts are deliv- 
ered to the manufacturer ready for finishing 
and assembly, resulting in scrap savings aver 
aging 30 and valuable time gains. 
Blanked parts eliminate costly 


shipping and stockroom space 


tie-up of 
in 
scrap handling and storage, make scarce ma 
terial available for instant remelting. 
manulacturer gets 


save 


Tine number 
parts 
ciency and a steady flow of inspected parts in 
any quantities or stage of completion desired. 


exact 


I eynolds Aluminum Parts Fabricating Serv- | 


ice is the complete service with equipment for 


shearing, forming, tube bending, roll forming, | 
roll shaping, riveting, welding and finishing. | 


Reynolds is set up to work in co-operation 
with both large and small manufacturers. This 
program is directed toward combining the 
resources of all of the nation’s businesses to 
supply the needed production for today’s 
large volume of defense orders, 

For complete information on how the 
Reynolds Peiis Fabricating Service can help 
you, write for the free booklet, “Pounds of 
Parts... 
assistance on special aluminum fabricating 


of | 


needed and is assured of maximum effi- | 


iastead of Pounds of Metal”. And for | 





Aluminum Chicken-Blinders 
Cut California Cannibalism 

Our West Coast ys 
office has forwarded pie 
to us one of the most — 
unusual aluminum 2 
items we have ever “ 3 \ 
run across. in father’s ( CN 
day, horse - blinders YA 
were common equip- ‘ 
ment, but now we have, believe it or not, 
chicken-olinders! 

Poultry growers have long known that 
chickens are cannibalistic. The sight of fresh 
blood will incite large flocks of fowl to the 
extent that they turn and tear their kind to 
pieces. On large ranches, thousands of chick- 
ens have been killed at one time. 

Chicken-blinders, stamped from sheet alu- 
minum and fastened to the beak with a cotter 
pin, prevent the bird from seeing directly 
ahead and eliminates the urge to battle. 

Although there are blinders made of other 
material on the market, the aluminum type 
has proven most satisfactory in service. The 
light weight combined with its non-corrosive 
qualities make it ideal for use under the type 


| of conditions found in poultry yards. 





Aluminum Foil Meets Military Packaging Specifications 


Barrier Material, Grade A and 


| Acetate Bonded Wraps Ready for 
Many Defense Purposes 
] 

Reynolds Aluminum Foil has moved from 
the pantry shelf to the shipping line in defense 
production plants throughout the country.The 
Reynolds Metals Company has turned the 
production of the valuable and versatile 
}aluminum sheeting into packaging material 
that wil) meet the government's strictest mili- 
tary packaging requirements. The company 
|} has prepared a booklet, available upon re- 
quest, containing samples and complete speci 
fications for these requirements, 

Aluminum Foil by itself and in combina- 
tion with other materials answers thousands 
of packaging problems. From powdered milk 
to aircraft to rifles, the 
moisture- proof, ecorrosion-resistant qu ilities 
| of aluminum provide the ideal wrap for pro- 
lective shipment. 


engines, wrenches 


» « Bonded 
Aluminum for Solu- 
ble Coffee, Powdered 
Milk, Sugar, Tea, Salt, 
Concentrates, Assault 
Rations, etc. Printed, 
pliable material for 
high-speed packaging 
lakes firm, impenetrable heat seal...moisture 
vapor proof, holds flavor, protects against 
| contamination and light rays. Widths from 2 


to 25" —takes reverse printing 


Barrier Material 
for Accessory Pack- 
aging. Very flexible 
foil-on-kraft with} 
waterproof laminant 
and clear Vinyl Heat 
Seal Coating. For| 
small packages 


medical supplies, cigarettes, bandages, ration | 
problems, call the Reynolds office listed under | 


material an‘ other quartermaster applica- 


“Aluminum” in your classified telephone di-| tions. Standard widths 24” and 36” for own 
rectory. Or, write Reynolds Metals Company, | printing and automatic packaging. Or write 
2065 So. Ninth St., Louisville 1, Kentucky. | for data on preformed printed packages. 


Barrier Material 

for Bags, Interior 

Packaging is a heav- 

ier version of above 

for larger bags, 

rougher handling. 

Also meets basic ma- 

terial specifications 

for a Grade A non-corrosive wrapping ma- 

terial. Tough and tear-resistant, supplied in 
same widths and style as above. 

e Barrier Material 
for Method II Pack- 
aging. Triple lamina- 
tion of foil, cloth and 
heat-sealing plastic 

for 

ot 
and 

(carton- 


sheet. Designed 


degree 


ae highest 
motsture - vapor 
the Method Il 
application with 
width 


A) 


physical protection 
barrier 
Standard 36 


-carton) desiccant, 
Aluminum Foil 
Grade A Wrap. For 
odd shapes, elimi- 
nates taping or tying, 
saves time in packing. 
Under certain moist 
atmospheric condi- 
tions, protects against 
orrosion of metal parts. 
and 003” gauges. 

Reynolds Technical Service is at your dis- 
posal with research facilities for 
development of new materials and packages. 
For free copy of booklet “Barrier Material 
for Military Packaging,” contact your Reynolds 
Sales Office or write on business letterhead to 
Reynolds Metals Company, 2576 South Third 


galvanic and contact « 
In .001", 0015", .002 


extensive 


| Street, Louisville 1, Kentucky. 
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COVER REMOVED to show tandem belt of 
Worthington aLLsPEED Drive. 


Two Belts Take Up 
Less Room Than One! 


CROSS-SECTIONAL views of Worthington ALLSPEED MOTOR DRIVE. 


New variable speed drive 
gives wider speed variation in limited space 


And belt replacement is reduced, too! 


Those are two of the reasons why 
the new Worthington ALLSPEED DRIVE 
is your best specification for variable 
speed control. 


The “tandem-belt” design gives a 
eater range of instantaneous, step- 
Eee variations than the single belt 
used in other variable speed drives. 


And it permits using a narrower belt 


WORTHINGTON 


Ss a ra 
STD by, 


THE GOOD RiGHT 


POWER TRANSMISSION: PUMPS: 


sheeves, V-belts, verieble speed drives centrifugel, pewer. retery, steem «= water-coeled, eir-cooled 
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QS 


than other drives—this means less 
wear from flexing and compression, 
longer life. 


Other advantages: Easy belt re- 
placement—don’t have to dismantle 
the unit + Automatic positive belt 
tensioning « All wearing parts bronze- 
bushed «- All ball bearings shielded 
and life-lubricated + In-line input 
and output shafts » Can be run in 
either direction. 


AAAS —= 


HAND OF INDUSTRY 


AIR COMPRESSORS: 


~feee2eeeee” 


MODELS TO SUIT YOUR DESIGN 


Six sizes from 1-15 hp; up to 16-1 
range of variation. 

Covered or skeleton n.odels — or sup- 
plied less any parts, such as without 
shifting parts = attachment to your 
shifting mechanism 

With or without built-in motor 
standard NEMA Frame 1750 rpm motor. 

Upright or horizontal frame 

Extended control yoke available 

Send coupon for Worthington All- 
speed Drive bulletins AS -1600-B5 and 
AS-1600-B4. Worthington Pump and 
Machinery Corporation, Worthington 
Allspeed Drive Division, Holyoke, 
Massachusetts. 


Ps 


Worthington Pump and *‘achinery 
Corporation 


Worthington Allspeed Drive Division 
Holyoke, Massachusetts 


Please send bulletins AS-1600-B3 and AS- 
1600-B4 on Worthington Allepeed Drive. 
Name 


Company 


Address 


Gorn: Ae eee, 


see eee eeeeee ad 





By using Gramix parts, die-pressed of powdered metal 


mixtures, in place of machined parts in products, you 

can make three important savings —- savings that are 
mn eta | becoming more vital with every day that passes. 

GRAMIX PARTS SAVE METAL. They are made with 


minimum scrap and waste . . . pounci-for-pound more 
pieces can be produced from Gramix than can be 


obtained from solid or bar stock that is in tight supply 
today. 
in a fl -h 0 i] rs GRAMIX PARTS SAVE MAN-HOURS and machining 
time because, they are die-pressed to tolerances as 
close as .0005” . . . the machining time saved can 
i] ale be made available for defense wecpon production. 


AND, GRAMIX PARTS SAVE MONEY because in 
quantity lots they can be produced at considerable less 
cost than identical machined parts. Then too, Gramix 
mM 0 il e parts are oil-impregnated for self-lubrication thus elim- 
inating the need for servicing. Add up the advantages 


and you'll see why it'll pay you to go to Gramix . . . 
the leader in the powdered metal field. Write us for 


the full story. 


with 


iron cain follower * A'YA¢ 


bronze worm 
gear blank 


St 


bronze 
instrument dial 





bronze 
bearing 


16¢ 


bronze 
valve part 


bronze 
double gear 


5¢ 
iron 
feeder roll 


26¢ | 8¢ 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 
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ways to save 
on assembly costs 


QUICK-LOCK For fastening removable access 


doors and panels. Because of its ease of installation, QUICK-LOCK 
is ideal for assembling removable panels. A 90° turn locks it in 
place. Stud is self-ejecting when unlocked; visual inspection shows 
whether fastener is locked. Spring loading takes initial load; solid 


supports carry increased load. Available in a wide range of sizes. 


SPRING-LOCK One-piece fastener for blind 


holes has load-carrying steel spring wire. Spring steel arms lock 
fastener securely, prevent loosening under vibration, SPRING-LOCK 
will work with varying panel thicknesses, locks with a twist of the 
wrist. SPRING-LOCK is now available in high-impact plastic. The 
molded design permits heads to be made in various shapes for re- 
frigerator shelf supports, washer knobs, brackets. Available in a 


wide variety of shapes and sizes, and also in custom designs. 


ROTO-LOCK Serrated, tapered cam is engaged 


by formed lug as fastener is locked. Cam action draws panels to 
gether tightly, insures locking even under conditions of misalign 
ment. Opens easily for demounting. ROTO-LOCK carries heavy ten- 
sion and shear loads; can be used for air and water-tight seals: 
recesses completely into panels. Solidly built without springs o1 
delicate mechanical parts, unaffected by arctic temperatures ot 


field service. 


Simmons Fasteners are widely used in refrigerators, washing ma- 
chines, electrical equipment, electronic assemblies, prefabr icated 
portable shelters, coolers, demountable furniture. Every Simmons 
Faste ner is a servic e-proved design with a long ret ord of assembly - 
cost saving in many industries. 


* 
If you are interested in cutting vour costs, turn to Simmons Fas- Si mM mons 


teners—the fasteners with uses unlimited, Write for samples and 


catalogs today QUICK-LOCK 
SIMMONS FASTENER CORPORATION SPRING-LOCK 
1751 North Broadway, Albany 1. New York ROTO-LOCK 
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Close-guarter operation 
; with 32 fon 


STRONG, 
DEPENDABLE 


TDA BRAKES 


PROVIDE EFFECTIVE CONTROL! 


Handling bulky loads in close quarters calls for powerful, positive 
braking! That's why Towmotor Corporation equips its lift trucks 
with safe, dependable TDA Brakes. The Towmotor industrial 
lift truck for materials handling has a variety of applications. 
It loads, transports and stores single pieces of bulky, heavy mate- 
rial or unit loads of small individual pieces. An extra-large TDA 
Brake is used for stopping, for holding the load on steep grades 
and for holding the truck stationary during foading and unload- 
ing operations. The TDA Brake has proved itself safe and effective 
under all conditions. 


WHATEVER YOUR BRAKING 
PROBLEM-—TAKE iT TO TDA 
BRAKE DIVISION! 


In almost every industrial machine operation, cont-ol of 
rotation is an important consideration. And, for the most part, 
this rotation must be controlled and stopped by brakes. That's 
why more and more manufacturers are turning to TDA Brake 
Division for a solution to the important—and sometimes diffi- 
cult—problem of finding the properly designed brake to do an 
effective, dependable job. They know the vast experience of 
TDA’'s brake engineers means careful analysis of the job to be 
done. They know, too, that the ultimate result of this analysis 
will be a brake that has been specifically designed and built 
to meet the rost exacting operating requirements. Mail the 
coupon below for information on how TDA Brake Division 
can improve your product's performance—reduce your cus- 
tomer’s maintenance expense. 


ga, 


fi yy 
4 & TDA BRAKE DIVISION—DEPT. A-4 
Cay pant ASHTABULA, OHIO 


Please mail brake information on these applications: 


NAME 
COMPANY 
ADORESS 


—2—E 


loads / 


Here Are A Few Of The Many Produc’s 
Which Can Be Equipped With TDA Brakes 


Centrifuges © Compressors © Conveyors © Cranes 
Cream separators @ Diesel hook-ups ¢ Dry cleaning 
machinery ¢ Extractors © Hoists © Industrial electric 
trucks © Lathes (automatic) ¢ Looms (textile) ¢ Lumber 
mill machinery © Machine tools ® Materials handling 
equipment @ Motors © Packaging machinery © Paint 
mixers © Press brekes © Printing presses © Rolling 
mills @ Shears © Worpers (textile) © Welding posi- 
tioners © Winches © Automotive © Farm equipment 
Earth moving equipment © Construction equipment 
Public transportation 








ates, 
B KES 


TDA BRAKE DIVISION 


THE TIMKEN-DETROIT AXLE COMPANY 
ASHTABULA, OHIO 


Sak Accented | | Standard) — 


TRADE MARK REGIS 
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WHY AIRCRAFT SHIELDING NEEDS THIS 
TIGHT-FITTING JACKET OF “FAIRPRENE** 








New “Teflon’} Coated Glass 
Fabrics, Tapes and Laminates 


Outstandingly versatile new material 
forelectrical industries. Made from 
woven glass fabrics coated with poly- 
tetrafluoroethylene 


Although, at present time, ““Teflon’”’ 
products are subject to allocation by 
the National Production Authority, 
limited experimental quantities are 
available. 

A FEW PROPERTIES: high and 
low temperature resistance (may be 
used continuously at 200°C. ), fine elec- 
trical properties, extremely tough, un- 
affected by all known chemicals, ex- 
cepting molten alkali metals under 
normal conditions, zero water absorp- 
tion, unaffected by weathering, good 
non-sticking characteristics 


For further informat .on, clip and mail 


coupon below tre S. PAT. OFF 








A moisture-proof molded jacket of 
tough Du Pont “‘Fairprene”’ gives last- 
ing protection to Aircraft Shielding 
Conduits manufactured by the Amer- 
ican Metal Hose Branch of The Amer- 
ican Brass Company. Designed for 
aircraft-engine spark- plug leads, these 
conduits must withstand abuse, re- 
sist aging, and function without in- 
terference from moisture or metallic 
contact. 

The American “HTCD” shielding 
conduit pictured above has surpassed 
requirements set by rigid Air Force 
tests, and won the acclaim of airline 
operators for its long life. ““Fairprene”’ 
plays the vital role of protecting the 
double wire braids over the four-wall 
flexible metal core. It resists abrasion 

. withstands vibration ... won't 
deteriorate in oil or gasoline .. . re- 
mains tough and flexible at extremely 
high or low temperatures. The “‘Fair- 
prene”’ is molded directly onto the 


metal conduit to form a tight, uni- 
form, lightweight covering that needs 
no metal clamps on the ends. 

For coverings, in diaphragms, and 
in hundreds of other industrial appii- 
cations, Du Pont “‘Fairprene’”’ is pre- 
ferred for its outstanding properties. 
It resists aging in air or oxygen, has 
low permanent set and drift, retains 
it properties under severest condi- 
tions. 


Technical Help for You 


Du Pont engineers are eager to help 
you evaluate “Fairprene’”’ for design- 
ing new products, or for improving 
your present products or manufactur- 
ing methods. They’ll gladly work with 
you in engineering spec.al grades of 
“Fairprene” to meet your specific 
needs. For prompt assistance, fill out 
and mail the coupon below. Do it 
today! 


hd ed E. I. du Pont de Nemours & Co 
Fabrics Division 


Empire State Building, New York 1, N. Y 


synthetic elastic compositions 
“ENGINEERED TO DO YOUR JOB BETTER” 


compositions.” 


I am interested in Du Pont Technical Service 


Please send me Looklet “"FAIRPRENE’ synthetic elastic 


Please send me Technical Bulletin “"TEFLON’ Coated 


Glass Fabrics 


Name 





BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 


Firm 


of products 


*"FAIRPRENE” is Du P a a re 


made from synth abrics, sheet 


Address__ 
stocks without fabru 
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This combination gives you 
3 PLUS-performance features 


IN ONE ASSEMBLY OPERATION... 


the famous SHURE STAKE Tool” has now been 
adapted to install also the new 

PUT BARREL T & B Self-Insulated Sta-Kon Terminals} 

INTO PROPER NEST. 


* 


CLOSE HANDLES 
COMPLETELY. 


Zz 
4R'SO 

For terminal-to-wire assemblies that are quickly 
and easily made . . . and stand up under the 
toughest service conditions .. just close the jaws 
of these new SHURE STAKE Tools on T & B 
Self-Insulated Sta-Kon Terminals. You build these 
three service advantages into your products, in a 
single low-cost operation : 


I. Electrically sound, mechanically strong joint. 
(Unigue, time-tested SHURE STAKE toggle 
principle builds pressure of one hand up to 2000- 
pound staking force. Ordinary tools exert only 
800-pound pressure.) 


2. Firm gripping of wire insulation within insu- 
lated terminal body. (SHURE STAKE Tool 
closes both wire-gripping and insulation- 
gripping ends of terminal simultaneously.) 


3. Terminal insulation that prevents shorts 
in close quarters—without an extra insu- 
lating operation. (Insulation is positively 
anchored in place when terminal is 
shipped—remains positively anchored 
during assembly and in service.) 


RESULTS ARE SURE : 
With SHURE STAKE Tools, you get a : THERE'S A 
top-quality assembly job every time. Once . p 
the jaws have started to close, they can’t 
be reopened till full staking pressure has been 
applied. 

And... it’s a cinch to be sure you’re using the 
right size tool. SHURE STAKE Tools, like Self- ENGINEERED 
Insulated Sta-Kons, are color-coded for size. Just look Say . PRODUCT 
for the terminal color on the tool handle! 

Three tool designs meet all assembly requirements for every 
WT-143 handles RA and RB terminals; WT-144 installs wiring job 
RC size; WT-141 is adjustable for all three sizes. ay. ty 


*Patents Pending ft Patented 





complete T & B 
ENGINEERED RIGHT... DISTRIBUTED RIGHT... These new SHURE STAKE Tools for Self-Insul: line of fittings 
Kon Terminals are typical of the many T & B quality products recently re-designed to give you outstanding for all 
performance ai lowest cost. Like all T & B products, they're furnished exclusively through loca conductors and 
distributors under ihe T & B pian. raceways. 


THE THOMAS & BETTS CO. swat wn 


Originators of self-insulated 
INCORPORATED solderiess terminals in 1935 
16 Butler Street, Elizabeth 1, New Jersey 


Our Field Design Engineers are ready to help you on special firtings problems. Ask your nearest T & B distributor to arrange to have one get in touch with you. 
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No one speed reducer 
solves every reduction problem 


WwW" rHER it’s a helical, a herringbone or worm gear 
drive that best fits your needs—you get an unbiased 
& recommendation, an incomparable product from your 

a. Link-Belt power transmission engineer 
That's why Link-Belt builds all three; has no axe to 


That’s why LINK-BELT grind You can be sure you get the one that suits all your 


requirements for ratio, space, shaft position, shock load 


° ing and many other factors. Precision-engineered for 
builds all 3 quiet, economical power transmission, all Link-Belt drives 
will give you long service under the toughest operating 

condit ons. 


On Geormotor 
and Helical On Herringbone 
Gear Drives ~e Gear Drives 
write for write for 
Book 2247 Book 2419 


) 
| 
. 


Shown here ore 6 of the 36 Link-Belt Worm 
Geor Drives, recommended for their high 
ratio reduction in minimum space, employed 
in take-up drive of a wire annealing fur 
nace together with Link-Belt Variable Speed 
Drives for accurate travel controi 


LINK 


ENCLOSED GEAR - 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, L cade 1, Minneapolis 5, San Francisco 24, Los 
Angeles 33, Seattle 4, Toronto 8, Springs (South Africa). , Factory Branch Stores and Distributors in Principal Cities. 
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‘Balers Howellfin 


» 


Complex design requirements 


MICRO precision switches prove their worth 


as “a pringiple of good design” in the Microfilm Recorder— 


made by Bell and Howell, sold by Burroughs 


Design ard construction of this modern 
business machine . . . the Bell and Howell 
Microfilm Recorder . . . demanded the ut- 
most in precision equipment throughout. 
This included snap-action precision 
switches that could be depended on for 
almost incredibly accurate, sensitive, fast 
operation. 


MICRO SWITCH engineers assisted Bell 
and Howell in the selection of the eleven 
switches required for the exacting demands 
of the recorder. Some of these MICRO 
units perform functions of extreme deli- 
cacy; others must withstand high surge 
currents; still others are called upon to 
open and close through 100,000 or more 


cycles daily. 


If you are faced with a product design prob- 
lem involving a precision switch applica- 
tion, it will pay you to acquaint yourself 
with the engineering assistance MICRO 
SWITCH can offer. Call or write the 
branch office nearest you. 


A DIVISION OF 





wes ee 


ae el 


-~ 


on 






- Precision Switches meet 
in Microfilm Recorder 


The MICRO Type ‘''W”’ Precision Switch... 


a det ecal Ghat 
OF Sl. eS 
ee 


2 


Rae t * Gad 


sensitive enough to “feel” the presence of even an 


* 


1 


extra thickness of tissue paper in the Bell and Howell 


¥¢ 


Microfilm Recorder! 


The extreme sensitivity of this MICRO 
Type “W” precision switch commended 
it to Bell and Howell engineers as a com- 
ponent for the Microfilm Recorder. More 
than half the MICRO units used in the 
Recorder are of the “W” type. 


The MICRO “W” actuator is a pivoted 
steel lever to which is attached a ber vilium 
copper overtravel leaf spring. The flat lever 


actuator may be operated by cams or slides. 


This MICRO precision snap-action switch 
is one of nearly 5000 types designed to 
meet specific applications. Should none 
of these meet your requirements, MICRO 
SWITCH Engineering can help with the 


solution of your problem. 


MICRO & SWITCH 


FREEPORT, ILLINOIS 


MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 








Try these for ideas 
eee for savings, too! 


@ In today's stepped-up defense 
production, the ways we can help you 
on your bellows assemblies needs 
will make important savings for you 


If you're looking for ideas, Sylphon 
beliows assemblies offer plenty. They 
open and close valves, dampers, etc., 
absorb expansion, provide packless 
construction—have a whole list of 
practical uses. The diagrams show a 
few typical uses—where there's a 
design problem involving control of 
temperatures or pressures 


Or, take design and development. 
You may have a problem similar to 
one we have solved for another cus- 
tomer. You may need assemblies for 


FULTON 
SYLPHON 


DIVISION 
Knoxville 4, Tenn, 


a specific application. Whatever your 
need, we'll work with you to develop 
exactly what you require. 


On production—you can confidently 
turn over the complete job to us 
You're relieved of production worries 
Our skilled personnel and complete 
facilities can turn out your require 
ments, simple or complex, on schedule 


Talk over your requirements with 
us. As specia'ists in this field for halt 
a-century, our experience can be more 
valuable than ever to you 


Wide range of metals and sizes 


Send for information. Ask for idea- 


packed Catalog NP-1200. 


TEMPERATURE CONTROLS 


BE 
‘LOWS ASSemBLiEs + BELLOW 


s pevice® 





Fig. 1 Thermostatic Motor —This type 
of assembly is widely used in tempera 
ture regulators, etc., where a thermo 
static charge is confined in the bellows 
amd where a valve, switch, damper 
erc. is to be operated in response to 
temperature changes 


f 


Fig. 2 Packless Construction —I!luscrat 
ing packless valve construction. Same 
principle used to seal stem movement or 
adjustment in man" types of apparatus 


BRIDGEPORT 
THERMOSTAT 


DIVISION 
Bridgeport 1. Conan. 
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DUCTILE IRON FORGED STEEL 


COOPER-BESSEMER CORP., 
Mt. Vernon, Ohio, adopted duc- 
tile iron generator shafts to 
replace those of forged steel 
Corresponding changes in de- 
sign and dimensions are shown 
above. 

Ductile iron provides unus- 
ual advantages. Its tensile 
strength runs between 83,000 
and 94,000 p.s.i. as cast, on test 
bars cut from a full diameter 
extension on the small end. Un- 
like forged steel, which is a 
product obtained fron. outside 
sources, ductile iron shafts are 
cast as well as machined in the 
company’s owr plant. They 
make possible a low finished 
cost ... 28% less than that of a 
forged steel shaft made to the 
dimensions shown above. 











THE INTERNATIONAL NICKEL COMPANY, INC. 
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DUCTILE IRON 


replaces steel 


IN SHAFTING 


| 28% less than that 
| of forged steel shafts 


finished cost 


DUCTILE IRON is a cast ferrous prod- 
uct that combines the process ad- 
vantages of cast iron along with 
many of the product advantages of 


cast steel. 


In less than two years, ductile 
iron has attained wide acceptance 
because it offers excellent castabil- 
ity, high mechanical properties and 
good machinability. Parts cast ‘n 
ductile iron show superior strength, 
high modulus and excellent shock 


resistance. 


Typical Current Applications: 
Axle housing for ,oad machinery, 
steel rolling mill bearings, chain 
swivels, diesel cylinder heeds, 


grates, pipe fittings, rails, etc. 


AVAILABILITY: Send us details of 
your prospective uses, so that we 
may suggest a source of supply from 
some 100 authorized foundries now 
producing ductile iron under patent 
licenses. Request a list of available 
publications on Ductile Iron... mail 


the coupon now. 





The International Nickel Company, Inc. 


Dept. P.E., 67 Wall Street, New York 5, N. Y. 


Please send me a list of publications on 


Name 


Company 


Address 


DUCTILE IRON 


Title 


67 WALL STREET 
NEW YORK 5, W.Y. 
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& 
bresigmer » 
Simplified design makes them 
easier to install and service! 


No doubt about it! Simplified design, for faster, easier installation and main 
tenance, has made these General Electric magnetic contactors—heart of the 
whole G-E line of starters— a big hit with machinery manufacturers. For 
instance: 

@ Terminals, easily accessible from the front, have large pan-head or slotted hex-head 
screws to speed wiring of either stranded or solid wire 


@ Main poles in the three smaller siz-s—and interlocks in all sizes—can be changed from 
normally open to normally closed without need of extra parts, facilitating quick changes 
and reducing your inventory of “specials.” 


@ Extra two-circuit interlocks—with interchangeable normally open or normally closed 


extra MAGNETIC 
accessories 
@ Arc hood is held in place by two easily-removed captive screws to expose terminals Cc o NTA CT ORS 


completely for inspection and maintenance. 


@ Three-point keyhole slots in rear of contactor make panel mounting a simple matter, 
and insulated aluminum base permits mounting on all types of panels 


@ NEMA mounting dimensions mean maximum interchangeability 


Your G-E representative, or authorized G-E agent or distributor, can supply 
you in all NEMA sizes for a-c motors up to 50 hp. Meanwhile, get the full 
story in Bulletin GEA-5154. 





hi 


SIZE 00 SIZE 0 SIZE 1 SIZE 2 


GENERAL @@ ELECTRIC 


SIZE 3 
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/ PRODUCT. 
HIGHLIGHTS 


A FULL LINE OF 
FHP MOTORS TO 
MEET YOUR NEEDS 


Fhp machine-tvo! motor 


SPEED, ACCURACY 
AND FLEXIBILITY 
ALL IN ONE! 


Photoelectric recorder 


HOW TO SIMPLIFY 
“ BUILDING-IN” 
THE RIGHT SPEEDS 


-— 


eS a 


aay* 


Adjustable-speed manval 


This polyphase induction 
motor, specifically designed 
for frequent start-stop duty 
on machine tools, is one of a 
wide variety of G-E standard 
ized fractional-hp motors avail- 
able to meet your design needs. 
This complete line includes, for 
general applications, polyphase 
induction, d-c, capacitor-start, 
and split-phase motors, as well 
as gear and unit-bearing motors 
and a broad selection of defi 
nite-purpose motors for more 
limited applications. Specify 
one of these G-E motors in 
your next design They’re 
known to be preferred by your 
customers, play a big part in 
selling your product. See Bul- 
letin GEA-5174 


Besides measuring a-c and d-c 
volts and amperes, this ver- 
sat‘le General Electric photo- 
eleetric recorder provides a 
quick, accurate record of al 
most anything that can be 
measured with an indicating 
instrument temperature, 
speed, pressure, thickness, 
light, and vibration. In de- 
flection and potentiometer 
types, for portable use or semi- 
flush mounting, it features 
chart speeds from |» inch to 72 
inches per minute, sensitivities 
as low as 1.0 microampere full 
scale, and response periods as 
fast as ‘<¢ second for full-scale 
deflection. See Bulletin GEC- 


54 


This 26-page illustrated man- 
ial--a worthwhi'e addition to 
your reference file-—covers the 
entire subject of adjustable 
speed drives, including their 
economic and engineering ben 
efits and the points to consider 
in their selection. Especially 
helpful is a concise description 
of available General Electric 
packaged adjustable-speed 
drives, plus a_ well-organized 
table that summarizes the 
ratings and performance fea 
tures of each drive. See Bulletin 
GEA-5334 


NOW— MOTOR SELECTION 
AND APPLICATION SIMPLIFIED 











wii 


NEW G-E “SHOW-HOW” COURSE 
helps train your workers 





Of special interest to designers is this new General 
Electric Motor Selection and Application Course— 
timed to meet today’s need for more motor “‘know- 
how”’ by your personnel. A G-E More Power to Amer- 
ica program, it shows simply and clearly how motors 
work, types now in use, how to select and apply 
them to specific jobs. Kit includes instructor’s manual, 
nine slidefilms with records, student review booklets, 
and sturdy carrying case. Ask your G-E representative 
for a free copy of the manual. Meanwhile send for 
Bulletin GEA-4938-16 describin; the course in detail. 


General Electri: Company, Section H 668-89 
Schenectady 5, N.Y. 
Please send me the following bulletins: 
(0 for reference purpose 
(CD in connection with immediate projects 
(1 GEA-4938-16 Motor selection and 
(C0 GEA-5154 A-c magnetic contactors 
(0 GEA-5174 Fractional-hp motors 
2) GEA-5334 Adjustable-speed manual 
(C0 GEC-254 Photoelectric recorder 





CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric’ for 
machinery manufacturers in the General Electric section 

NAME = 


COMPANY __ 


STREET __ 
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an : FEW 
TYPICAL 
| a fame 
and 


case... 


We employ this homely phrase 
because it suggests so well the idea of finality when 
applied to the Wolverine Spun End Process.* This 
process has solved so many problems, effecting 


‘aped Peeks. wall considerably thickened on end 


economies and simplicity, that our reference as “an ; —_ = 
@pen and closed case” seems quite appropriate. 


The process can be used most advantageously Reduced opening, no neck 
wherever the end of a tube is required to assume re ieee 
@ rounded, tapered or related form—either com- 
pletely or partially closed. Such end treatments 
often eliminate the use of additional parts and, of $ Reduced opening, short neck 
course, the attendant assemblies. They always tend 
to simplify the design and in most-cases bring 
@bout worthwhile savings in material and laber. 


Right now if you are contemplating production of : 
tubular parts with special end treatments, consult — 
our Customer Engineering Service. We are sure the i 


help we can give you along this line will prove 


Portial closure, with.controlled |.D 
very vaivable. 


*o patented process RE. 22465 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
INCORPORATED Square end. closure, wall thickness on end 


Manvfacturers of seamless, non-ferrous tubing 


1415 CENTRAL AVE. e¢ DETROIT 9, MICH. 


PLANTS IN. DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities - 


Export Department, 13 E. 40th St., New York City .6. N. Y 
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QUALITY that starts with Duti-Rated, high hardness, pre- 
cision helical gears, assembled into rugged cast housings 
of compact, streamlined design. 


ECONOMICAL to buy because the latest, most accurate high 


production machine tools assure rapid production with 
exceptional accuracy for long wear life. Economical to 
operate because simplified construction, minimum number 
of moving parts, direct splash lubrication, quality work- 
manship—all hold maintenance to a minimum, 


FOOTE BROS. manufactures a complete 
line of enclosed gear drives to meet any 
requirement 


Enclosed Worm 


Line-O-Power 
Double Reduction 


Line-O-Power 
Triple Reduction 


EFFICIENCY—Straight line design with Duti-Rated helical 
gears gives efficiencies of 96%, or higher 

Line-O-Power Drives are available in double or triple 
reductions for capacities from 1 to 200 h.p. with ratios 
from 5 to | up to 238 to | 


FOOTE BROS. GEAR AND MACHINE CORPORATION 


4545 S. Western Blvd <— 9, Illinois 


ae iEFGOTE? BROS 





Gear Drives 





Ballin Prver Taarkooion Though Better Bears 


WRITE FOR BULLETIN LPB 


Dept. W, 
Foote Bros - 
Louis Allis 
Geormotors 


Name 
Company 
Maxi-Power Position 
Helical 
Gear Drives 


Address 


City 
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Foote Bros. Gear and Machine Corporation 
4545 S. Western Bivd 
Chicago 9, Illinois 


Please send me a copy of Bulletin LPB on Foote Bros. Line-O-Power Drives 

















/s this clue to guality 
On your producr? 


PHILLIPS SCREW 


| 
i 
| 
| 
‘ ee BY USING PHILLIPS SCREWS on your product, you prove on sight 
that you use extra care in manufacture. The public knows that X 
marks the spot — the identifying X formed by the cross-recess on 
the head of every Phillips Screw. It is the mark of extra quality. 


These screws — wood, machine or tapping — add structural 
strength, set up tighter, resist the loosening effect of vibration. They 
are speedier—and cost saving because they save time, work, money. 





THIS 
| ADVERTISEMENT They start faster, eliminate driver skids, damaged parts, split screw 
is port of the J t 


¢urrent campaign pads , / S ->In — fast! 

pe ne oy ay heads. They make good workers out of green help — fast! 
14 million readers “Me: ~ ~ . 

| of The SATURDAY Be sure to include Phillips Cross-Recessed-Head Screws in your 

| EVENING POST. th vpgte 

specifications. 


A PHILLIPS cosseecessecHeed SCREWS 


marks the spot... the mark of extra quality 


AMERICAN SCREW CO * THE BLAKE @ JOHNSON CO. * CAMCAR SCREW & MFG. CORP. 
CENTRAL SCREW CO. * CONTINENTAL SCREW CO. * &ELCO TOOL @ SCREW CoRnr 
GREAT LAKES SCREW CORP. * THE H. M. HARPER CO. * NATIONAL LOCK CO. * PARKER-KALON CORP 
PHEOLL MANUFACTURING CO. * ROCKFORD SCREW PRODUCTS CO. * SCOVILL MANUFACTURING CO 
SHAKEPROOF INC. * THE SOUTHINGTON HOWE. MFG. CO. * WALES-SEECH CORP. 


FUTURE 
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Need small lots of seamless tubing right away? 


These two wear-resistant TIMKEN’ steels 


will do 90% of your hollow parts jobs 


HEN you've a rush job on your hands, these two gen- 

eral purpose Timken* steels can be shipped to you in 
warehouse quantities within 24 hours after your order is 
received! With these two steels— 52100 and “Nickel- 
Moly”—you can do 9 out of 10 of your hollow parts jobs. 
Both offer good hardenability and wear resistance. 


52100 steel, frequently substituted for costlier grades, 
can be heat treated to file hardness and tempered back to 
any desired point. In moderate sections it has through 
hardenability. “Nickel-Moly” is a fine-grained, carburiz- 
ing steel that develops high case-hardness and a tough 
inner-core when heat treated, giving it exceptional stam- 


YEARS AHEAD— THROUGH EXPERIENCE AND RESEARCH 
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ina and shock-absorbing qualities. 

52100 tubing is available from the Timken Company in 
101 sizes, from 1” to 10%" O.D. And “Nickel-Moly” 
comes in 52 sizes, from 1%" to 10%" O.D 

No matter which of these two Timken steels you order, 
you can be sure of uniform, high quality in every tube— 
and in every shipment. That's because every step of man 
ufacture is rigidly and carefully controlled—from melting 
to final testing. Write for stock lists with the latest infor- 
mation on available sizes, grades and finishes. The Timken 
Roller Bearing Company, Steel and Tube Division, Can- 
ton 6, Ohio. Cable address: ““TIMROSCO”. 


rolled and cold finished « 
van, graphitic and stan 


e seamless steel ¢ 





© What makes Hannifin Cylinders better? 


Their many exclusive features! ONE is 
Oo that every Hannifin Cylinder is “TRU- 

BORED"* from heavy wall steel tubing 
O and honed to a satin finish. 


* Bored truly straight, truly round to assure less 
friction, longer seal life, lowest maintenance. 


Field Engineers 
in All Leading 
industrio!l Centers 
Talk over your cylinder problems 
with Hannifin Engineers. They will 
make recommendations tailor-made 


to your specific requirements. 
Write for Bulletin 210. 


If you check on each operation in the manufacture of hydraulic and 
pneumatic cylinders, you will know why Hannifin precision methods are 
superior. Cylinder bodies are piloted into end caps for permanent con- 
centricity of parts; complete standardization is maintained for maximum 
interchangeability; all cylinders are identified with individual serial num- 
bers registered for life in factory records—it is this careful workmanship 
and attention to detail that assure maximum utility and minimum “down 
time” when you specify HANNIFIN CYLINDERS. Hannifin Corpora- 
tion, 1125 S. Kilbourn Ave., Chicago 24, IIl. 





THERE IS A HANNIFIN ANSWER TO EVERY HYDRAULIC AND PNEUMATIC CYLINDER NEED 


do All you can do... with 


LAL LULU 
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Propt Cc! 


Type R-WB—with 
Separable Inner Race 


Designed for innumerable applications 
where the bearing load is primarily 
radial, Hyatt Hy-Load Roller Bearings 
ean also provide for axial shaft location. 


When they are used in pairs they can 
locate the shaft in both directions. 


The flanged race construction of the 
types of Hy-Load Bearings shown here 
makes this important advantage pos- 
sible. Other advantages for the designer 
that are provided in the Hy-Load line 


ENGINEERIN( 


Type R-YS—with 


Separable Inner Race 


a So 


Type BU-L—with 
Separable Outer Race 


are: option of omitted race operation, 
complete interchangeability of parts, 
maximum capacity for standard dimen- 
sions, ten different types in a wide range 
of sizes — along with long, trouble-free 
life. 

Full information about Hyatt Hy- 
Load Reller Bearings is “yours for the 
asking” in Hyati Cataleg 547. Write 
today for a copy. Hyatt Bearings Divi- 
sion, General Motors Corporation, Har- 
rison, New Jersey. 





G) MARKS THE SPOT 





...Where (Carpenter Customers Find 
New Ways to Get Stainless Jobs Done Faster 


It’s easy to see how less tool grinding 
means less machine down time. And 
it saves because you make fewer tools 
Reducing the number of rejects on Stain- 
less jobs— getting the best possible 
finishes—can make a big difference in 


your unit production rate, too. 


Many a customer of ours has found 
this a good formula for easier machin- 
ing of Stainless. First use the Stainless 
that is uniform every time you get 
it— Carpenter Free-Machining Stainless 
Then take advantage of the shop help 
Carpenter can give you. 


For Easy-to-Use Stainless Call Carpenter 


54 


For example, the men who work out 
of your nearby Carpenter Mill-Branch 
Warehouse will be glad to help out on 


any problems that come up. Or, we 
can give you a personal copy of the 


Carpenter “NOTEBOOK on Machin- 


1 full of 


useful shop hints on turning, drilling, 


ing Stainless Steels’’. It’s packe 
i I 


threading, millin ibricatio If 
just write us 


letterhead, 


The Carpenter Steel Company, 117 W. Bern St., Reading, Pa. 
éxport Department: Woolworth Bidg.. New York 7, N.Y. —"“CARSTEELCO” 


Jag’ 
arpenter 
[STAINLESS STEEL 


takes the problems out of production 


. Warehouses in principa! cities throughout the country. 
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SUPER-7 A AND B 
BELTS 

Strong Cord structure 

impregnated with live 

rubber. 


SUPER-7 C, D, AND E BELTS 
Famous grommet construction. 
Nosplices where failurecan start. 


SHOCK RESISTANT — Resilient cushion of rubber, acts 
as shock absorber, protects cord from stresses. 


he PER-7 V-belts give long, satisfac- 
tory service even under bad condi- 
tions of load, shock and grit. 

Tough, double-wrapped cover bias cut 
for elasticity and impregnated with rub- 
ber. Effectively seals out dust, grit, mois- 
ture; takes the wear; keeps the belt in 
shape; and protects cord structure, 

But you get more than good belts 
when you standardize on Super-7 V- 
belts. You also get the benefit of the 
greatest V-belt experience in the world 
both in the field and factory. You are 
assured of exactly the right drive for 
longest life from the wide variety of 
types and sizes available. 


High Capacity Belts 


Where space is limited or other spec ial 


r 


> 


conditions demand heavier duty, the 
high capacity belt can be furnished in A, 
B, C, D, and E sections . . . Extra strong 
cords, special rubber cushion and tough 
Neoprene cover give them 40% greater 
capacity than standard belts at propor- 
tionately higher price. 


V-Belt Drive Headquarters 
Your nearby Allis-Chalmers Authorized 
Dealer or Sales Office can serve all your 
V-belt needs, whether they be new or 
replacement V-belts; standard and vari- 
able speed sheaves; or speed changers. 

Get your copy of the revised 120 page 
Texrope Pre-Engineered Drive Manual 
from your A-C Dealer or Sales Office or 
write for Booklet 20B6956A. Allis- 
Chalmers, Milwaukee 1, Wisconsin. 

A-3291 


lexrope and Super-7 ore Allis-Chalmers trodemorks. 


ALLIS-CHALMERS 
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POWERFUL —Cords are of rayon, firmly twisted, accurate- 
ly placed, impregnated with rubber to minimize friction, 


Applied... 
Serviced... 


by Allis-Choilmers Authorized Declers, 
Certified Sevvice Shops ond Soles Offices 
throughout the country. 


MOTORS — \% to 
25,000 hp ond up. 
All types. 


i! 


CONTROL — Monveol, 
magnetic and combine- 
tien storters; push but- 
ton stations and compo- 


ments for complete con- 
trol systems. 


PUMPS — Integral 
motor and coupled 
types from % ia. 
te 72 in. dischorge 








; 


Television 

Radio 

Record Players | 
Electric Coffee Makers 


Hair Dryers 


* * 
Soe * 


Vaporizers 





NATIONAL- 
STANDARD 
Corpeny 
“= < 
ce ee Lge 


» 
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LINK-BELT Ball and Roller Becrings smooth the path of power 


ubrication fitt 

with pressure re 
ef feature pre 
vents excessive 


jyrease pressure 


CUTAWAY. OF SERIES 200 
BALL BEARING FLANGED BLOCK 


\\ 
SF 


Flanged (ortridge Block Cartridge Block, Manger Block 


standard . 


~ LINK-BELT builds a 
bearing block for every purpose 


To meet anv industrial requirement, Link-Belt builds ball and 
roller bearings in a complete line of mounting designs. All are 
made in a wide range of types and sizes all are pr on built 
for top efficiency and dependability. A Link-Belt beari..< - pecialist 
will show you how the right bearing can be applied to match your 


exact needs. Or you can get engineering information from Data 
Book 2550. 
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LINK<@}BELT 


Ball and Roller Bearings 


LINK-BSELT COMPANY: Indianapolis 6, Chicago 9, 
Philadelphia 40, Atlanta, Houston 1, Minneapolis 5, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 
8, Springs (South Africa). Offices, Factory Branch 
Stores and Distributors in principal cities. 12,487 











2ST FT > 


22s 


Whitney Chain Drives Simplify Designs 
Cut Costs of Complex Drive Mechanisms 
Deliver Full Rated Horsepower 


Shown above is a 5-point complex drive 
solved by Whitney roller chains. It 
clearly illustrates how the versatility of 
Whitney Chain Drives will help you meet 
your design requirements efficiently and 
economically. 


Now take a look at the drive . . . see how 
the Whitney Chain is deeply seated in the 
sprocket teeth, assuring positive grip. 
Note that there can be no slip which means 


you get full rated horsepower from driver 
to driven mechanisms. This means ma- 
chine output is maintained, highest trans- 
mission efficiency is always obtained .. . 
a vital factor in maintaining high pro- 
duction and product uniformity. 


In addition, Whitney Chain Drives ab- 
sorb shock loads without breakage. 
Their rugged construction assures long 
operating life with minimum mainte- 
nance. They save you time and money 
because they are easy to install, easy to 
remove without disconnecting shafts 
or bearings. 

If your power transmission problems in- 


volve long or short 
centers, reversal of 


direction, timing motions, fractional or 
hundreds of horsepower, the unusual 
adaptability of Whitney Chain Drives 
will help you meet your design require- 
ments efficiently and economically. 


From the complete line of Roller, Silent 
and Conveyor Chain Drives, Whitney 
engineers can recommend, without bias, 
the proper type of drive for each 
application ...the chain drive which 
will give you the best service at low- 
est cost. 


Consult your local Whitney Field Office 
or Distributor, or write direct to us for 
complete information and catalog. 


Whitney Chain Company 


204 HAMILTON STREET, HARTFORD 7, CONNECTICUT 
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Manufacture of G-E laminates takes place at new, ultra-modern Coshocton, Ohio 


plant Air-conditioned storage 


laminating 


and pressure at same ume, 





Wherever corrosive chemicals are handled, it's 
worth considering equipment fabricated from a 
new phenolic (plastics) laminate recently an- 
nounced by General Electric 

Designated G-E 2016, the new material is 
available in sheets and tubes. Important advan- 
tages for a wide range of industrial applica- 
tions are exceptional chemical resistance, 
mechanical toughness, resistance to repeated 
impacts 

G-E 2016 is produced with canvas base ma 
terial. Investigate its cost-saving possibilities in 
pipe lines, for fabricating plating tanks, dye 
vats, for structural work—where extra strength 
and chemical resistance are most important 
Write Section Y-4, Chemical Division, General 


Electric Company, Pittsfield, Massachusetts. 


GENERAL 
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Tube-winding machine rolls laminated tubing 


or treated material helps assure 


ipply ing heat 


Laminated plastics for refrigerator inner-doors are 
preformed by G.E. and supplied to many major 
manufacturers. Advantages of this use of G-I 

minates over metal materials mean better insula 
th less condensation improved finish, rustless 
ness, reduced weight, elimination of denting. Loos 


into G-E molded laminates for vour products! 


General Electric produces a complete line of lami- 
nated plastics—either molded or in forms of sheets, 
tubes and rods, with cloth, paper, glass fabric or 
special bases—for a wide variety of applications. 
(Also, look to General Electric for silicone insula- 
tion, insulating varnishes, sealing and filling com- 


pounds, mica insulation, varnished cloth and tape.) 


ors! 
wrRract 
DEFENSE COP bem 


investigate the many ward do it better 
in 


metal lation. 
do the work of jectrical In” ory stage of 





KLIXON 
Thermo Map 


Temperature. 
Controls 


for military and civilian applications 
0 





Positive SNOP action .-- 


KLIXON 
Klixon Thermo-Snap Controls... hermetically sealed and open MOTOR PROTECTORS 
types... give accurate temperature control. Actuated by the simple, PREVENT MOTOR BURNOUTS 
snap-acting “Spencer Disc,” their snap-action opens the circuit with a 
quick, clean break... closes the circuit to a solid make. Their accurate 
operation is best able to withstand shock, vibration, altitude or motion. 





Klixon Thermo-Snap Controls are used in many military and 
commercial applications including use as — low limit and high limit 
controls, fuel delay switches, purge switches, temperature controls, 
fan switches, tube and rectifier cooling control, etc. ...in products 
ranging from tanks and airplanes, sterilizers, radio and electronic 
equipment to household electric appliances, dairy heaters, etc. 


They are available in many types and ratings inclading completely 
hermetically sealed units. Our engineers will gladly help you with your 
problems. Write for information today. 


Te keep motors operating lo 

specify and use motors with built-in 
Klixen Protectors. Shovld « motor 
become overheated, the Klixen Pro- 
tector snaps the power ‘'off."’ pre- 
venting @ moter burnout. When it 
cools te safety, the protector snaps 
the power ‘'on'’ avtomotically if the 


ie i fed 
SPENCER THERMOSTAT calles ae ct an chce as 
Division of Metals & Controls Corp. Sanee eae? type % anee 
907 FOREST ST., ATTLEBORO, MASS. 
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HEAT RESISTANCE 


OZONE RESISTANCE 


These properties of neoprene make a better 


TELEVISION ANODE SHIELD 


Picture distortion resulting from sur- 
face discharge is eliminated by this neo- 
prene shield. Located on one side of the 
tube, the anode shield “‘seals in” high 
voltage current. And Du Pont neo- 
prene’s unusual properties make it par- 
ticularly suited for the job. 

Engineers specified neoprene for this 
vital part because it resists the effects 
of ozone created by high voltage cur- 
rent. And neoprene filled another need 
with its remarkable stability under sus- 
tained heat. What’s more, neoprene’s 
long lasting resiliency permits the shield 
to fit perfectly over the anode — tight 
against the tube. 

Neoprene’s outstanding characteris- 
tics play an important part in the suc- 
cess of this and many other critical 
rubber products. Rubber goods manu- 
facturers can compound neoprene to 
meet many exacting requirements. 

Courtesy 


The Ucinite 
Company 


CESTEENS WS GENET | BETTER THINGS FOR BETTER LIVING... THRONGH CHEMISTRY 


= NEOPRENE 


Ld ir {Ms ’ | | Distortion 
ay r | Fy || : 
The rubber made by Du Pont since 1932 


* 
& 


Oils, am, Air and Gos 
most Chemicals Diffusion 





"ge wo c ; ~ | 
3 4 ¢ Low Temperature Jno | FREE! THE NEOPRENE NOTEBOOK 
4 Ye Stiffening : | |p ae Full of interesting stories. New, unusual applications of 
of} : o W = | iy Ene oe | neoprene to build new products ... improve old products... 
See ‘ | rs fe | reduce maintenance costs. 


2% : L | a Ake | 
Sunlight ond Ne Abrasion, Cutting, ery E. I. du Pont de Nemours & Co. (Inc.) 


ae zx Cute Rabber Chemicals Div. B-7, Wilmington 96, Del. 


Please eend me free issues of The Neoprene Notebook. 








Name 
Position. 
Firm 
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Rigid one-piece cast-iron frame 


This is the difference betwe 
close-coupled pumps 


Lt EXCLUSIVE FRAME DESIGN com- 
bines maximum space for packing 
maintenance with exceptional rigidity in 
a way that no pump assembled to a stand- 
ard motor can do. Solid cast ‘ron with no 
joints from motor end housing to purnp 
casing assures permanent alignment. 
Bearings are lubricated at the factory 
and should require no attention for years. 
The stuffing box carries plenty of pack- 
ing and all parts are generously propor- 
tioned for heavy duty service. Asa result, 
your customers will find exceptional free- 
dom from high maintenance costs. 


Keep Your Costs Down, Too 
You will like the Electrifugal pump be- 
cause it makes your work easier and keeps 
your costs down. You can specify pump 


Electrifugol, Texrope ond Vori-Pitch are Allis-Chalmers trademorks. 


ALLIS-CHALMERS 


and motor as one unit without having to 
figure a drive. Every Allis-Chalmers 
pump representative is a competent ap- 


plication engineer who will help you 


select exactly the right pump for your 
needs. Motor and pump are designed for 
each other and made in the same plant 
You have one responsible source of 
supply for both... one guarantee of 
satisfaction. And 94 Allis-Chalmers Cer- 
tified Service Shops provide nation-wide 
factory approved service, 

Talk over your pump selection prob- 
lems with your nearest Allis-Chalmers 
Authorized Dealer or Sales Office, or 
write Allis-Chalmers, Milwaukee 1, 
Wisconsin and ask for Bulletins 52B6059 
and 5236140, 








A-3324 
‘ 
‘ 
a 


Sold... 
Applied... 
Serviced... 


by Allis-Chalmers Authorized Deolers, 
Certified Service Shops and Soles Offices 
throughout the country 


“i 

e . MOTORS — 1; to 
v oz 25,000 hp ond up 
. 

<_ 


All types 


CONTROL — Monvoal 
magnetic and combine 
tion starters; push but 
ton stations and compo- 
nents for complete con 
trol systems 


TEXROPE — Belts in 
oll sizes ond sections, 
stendord and Vor 
Pitch sheaves, speed 
changers 
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RIVNUT provides six threads 
in tubing to fasten caster 

















ESIGNERS of the “Glide-Or-Seat” creeper had 
D the tough problem of fastening casters © to 
the steel tubing frame @. Tapping gave only 24 
threads. Welding warped the tubing. Rivnuts—the 
only one-piece blind rivet with threads—proved the 
answer! Installed from one side, after painting, in 
the Rivnut provides at least 6 


clean threads to take the caster attachment screw. 


a few seconds, 


Product quality was improved. Assembly costs were 
cut. Got a fastening problem? Call in a B. F. 
Goodrich Rivnut engineer! The B. F. Goodrich 
Company, Dept. PE-71, Akron, Ohio 





HEAD 


SHANK ———, 


COUNTERBORE 


THREADS 


This cross-section shows the threads by which the Rivnut is 


threaded onto the p ip stud of the heading tool. These 


threads are not injured | enable 


a Rivn 


y the heading operation and 


you to fasten ¢ t aS well as with it 


The Rivnut provides a large bearing surface, requires only 


a small hole, and can be installed after enameling without 


marring the finish 





Rivnut is threaded onto 
pull-up stud of a manual 


Rivnut is inserted, head 
firmly against work, tool 
or pneumatic heading tool @ at right angles to work 


Tool lever operates pull- After upset, threads are 
up stud, forming a bulge still clean and intact, ready 
e for screw attachment. 


in the Rivnut shank 


3. 








B.E Goodrich 


RIVNUTS 


The only one-piece blind rivet with threads 
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SEND NOW FOR FREE 
RIVNUT DEMONSTRATOR 


Shows with motion how Rivnut 
works. Explains construction, gives 
applications. Write to: B. F 
Goodrich, Dept. PE-71, Akron, O 





Eaton 


Ss) Permanent 
i. Mold 


{ 


sn Gray iron 
<4 Castings 


ERE 


ge? 
































for 
HIGH PRESSURE 
CONTROL 
MECHANISMS 





Free machinability 

Dense, homogeneous structure 
Freedom from leakage under pressure 
Machines to high, mirror-like finish 





Properly annealed; no growth or distortion after machining 


EATON MANUFACTURING COMPANY 


CLEVELAND, OHIO 
FOUNDRY DIVISION: 9771 FRENCH ROAD e DETROIT 13, MICHIGAN 


@ PRODUCTS: Sodium Cooled, Poppet, and Free Valves # Tappets » Hydraulic Valve Lifters « Valve Seat Inserts @ Jet 
Engine Parts «Rotor Pumps « Motor Truck Axles « Permanent Mold Gray Iron Castings « Heater-Defroster Units e Snap Rings 
Springtites »Spring Washers «Cold Drawn Steel «Stampings «Leaf and Coil Springs « Dynamatic Drives, Brakes, Dynamometers 
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Reprints from this or other Logbook pages a 





re available for your files. Request them from our Redwood City, California office 


Sealing around rotating shaft having angular movement 


Cut-away of portion of Gemmer HYDRAGUIDE showing location of 
Syntech oil seal and angular movement of steering shaft. 


Rotating shafts using spherical bearings 
to permit a planned angular movement 
or self-alignment, require special per- 
formance capabilities in the oil seals. A 
striking example is found in HYDRA- 
GUIDE, the new Gemmer power steer 
ing gear, where the steering shaft makes 
an angular movement of as much as 38 
each side of center to actuate the hy- 
draulic valves in the mechanism. 

In the cut-away drawing (Fig. 1) the 
shaft (A) is connected through a rub- 
ber universal to the steering post. As 
the steering wheel is turned, the spur 
gear (B) tends to rotate around the 
mating gear. This results in an angular 
movement of the shaft permitted by the 


*Elsewhere in this mechanism three other stock 
design National 240,000 series Syntech spring 
less type oil seals are employed as well as « total 
of 25 “0” Rings which are utilized on the hy- 
draulic pistons and as gaskets 


+ Trade mark registered 


Figure 2 
Modified National 350,000 series Syntech 
oil seal as used in the Gemmer HYDRAGUIDE 


spherical bearing located at (C) in the 
drawing. Adjacent to this bearing, a 
National Syntech?t stock design 350,000 
series, rubber-covered, spring-tensioned 
oil seal (Fig. 2) is employed.* This seal 
is sufficiently flexible to follow the 
lateral movement of the shaft and still 
provide dependable protection for the 





bearing and other internal mechanical 
parts. 

Gemmer's adoption of this stock de- 
sign National Seal is a tribute to the in- 
herent performance capabilities which 
it possesses. The sealing lip, with care- 
fully designed flex section, is well known 
for its ability to provide zero leakage 
performance under certain conditions 
of shaft-whip, run-out misalignment 
and pressure. The rubber covering on 
the O.D. of the seal provides a perfect 
seal at the outer periphery. 


Figure 3 
National Convoluted Flex type Syntech seal 


Where shaft eccentricities are ex- 
treme, special oil seals are available 
Typical example is the National Con- 
voluted Flex type seal (Fig. 3) employ- 
ing extra spring-tensioning and an extra 
long lip design which can follow shaft 
displacements of as much as '% inch 

National Oil Seal engineers have had 
experience with a wide variety of seal- 
ing problems. This experience is yours 
for the asking. Perhaps you have a seal- 
ing problem that can be solved with 
one of our stock designs, or perhaps a 
new design is required. In either case, 
we will be glad to help you 


“Let Your Decision be Based on Precision” 
NATIONAL 
OIL AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 
General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif; Van Wert Ohio 


2276 


CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


Burra.o, N. ¥ 
CHICAGO, ILL 
CLEVELAND, OHIO 


Leflell, 


210 Heights R 


Room 1124, Prudential Bidg., Mohawk 9222 
Room 2014 Field Building, Central 6-8663 


MILWAUKEE, Wis. 
New Yor« Crry, N. ¥ 
PHILADELPHIA, Pa 





DaLvas, TEXAS 
Detrorr, Mich 
Downey (Los Angeles Co.), CALIF. 
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Bidg 
30% Highland Park Village, Jusiin 8-8453 
726 Lothrop Avenue, Trinity 1-6363 
11634 Patten Rd., Topaz 2-8166 
Wicnrra, KANSAS. . 


Vell, 
” 


2-2720 
Repwoop Crry, CALiF 


Syracuse, N.Y 


WEST SPRINGFIELD, Mass 


647 West Virginia Street, Broadway 1-3234 
122 East 42nd Street, Lexington 2-8260 

401 North Broad Street, Bell- Walnut 2-6997 
Broadway and National, Emerson 6-3861 
1025 Elm Street, Springfield 2-1881 

P.O. Box 1224, Baldwinsville 662 


519 South Broadway, Wichita 2-6971 








let’s look 


at the 


shape of 


things 


to come! 


You can cut many production steps with 
plastics today and particularly with the 


plastic that leads the parace polystyrene! 


Rapid acdivances in polystyrene research, 
in molding techniques and machinery 
allow you to proauce larger area mold- 
ings in One piece many with compli- 
cated and intricate design features. With 
these new moldings, you mnay be able to 


increase your production cycle. 


STYRON 


a wide range of built-in colors . . 


...if future plans require it... 


here’s how yew can 


cut costs with fewer 





production 


Also—light-weight polystyrene comes in 
. colors 
that won’t ¢ hip, peel or rust. This means 
that you can keep your finishing oper- 
auvions toa profitable minnnum 


Dow, as a leader in the plastics industry, 
offers you a complete line of quality con- 
trolled polystyrene plastics under the 
registered trade mark, Styron, plus the 
expert assistance of Dow’s Plastics Tech- 


---@ quality plastic 
for a quality job! 


operations 


nical Service. When looking at the shape 
of things to come in °51, be sure to include 
Styron in planning for future civilian 
or defense products Write Dow today 


Plastics Division— Dept. PL-73 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 
New York «© Boston ¢ Philadelphia « Washington 
Atlanta «© Cleveland « Detroit ** Chicago « St. Louis 
Houston «© Los Angeles « San Francisco « Seattle 
Dow Chemical of Canada. Limited, Toronto, Canada 
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OVERLOAD 
PROTECTION 


A FOR SMALL MOTORS 


— 


4 


ZA 





y 
YW 
COMPLY WITH THE NATIONAL ELECTRICAL CODE 
by using the Approved Bulletin 600 Starting Switch 


J? 


It looks like an ordinary snap switch . . . but something has been 
added... a self-contained thermal overload breaker. The heater 
element quickly detects an overload on the motor. It releases a 
soldered ratchet . . . the contacts snap open, automatically. 


The motor is thereby disconnected before a burnout can occur 
. and it cannot restart until the toggle lever is flipped down 
manually to reset the overload breaker. If the overload persists, 
Toggle lever switch Key operated for the contacts cannot be held closed by the operator. 


oh eee coneees puts places This compact starter, rated at 1 hp, 110-220 v, is a favorite 


with engineers who want a small, inexpensive switch to protect 
fractional horsepower motors. Send for Bulletin 600. 
Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wisconsin 
e = 
© od 


For hazardous gases For waterproof service 


ALLEN-BRADLEY 


>Snuauw—* 


= ~—— 








ABOUT A SMALL SWITCH 


that provides 


OVERLOAD PROTECTION 
for motors up to 
1 hp, 110-220 v, a-c 
and 


¥% hp, 110-220 v, d-c 


Here is an 8-page illustrated bulletin, 
filled with engineering data on the various 
types and forms of Bulletin 600 starters 
now available to you. 

Below are a few of the many conven- 
ient standard enclosures for different serv- 
ice requirements, 


This handy reference booklet is a quick 
guide for busy engineers. May we send 
you a copy? 


Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wisconsin 


Ps 


‘BULLETIN’ GOO MANUAL STARTING SWITCH for SMALL MOTORS 


| 


Pap: oe ‘p” 
* 

“ab | ES 
ba oh — ma) "i 


a 4 = 
e ss 
be a 
oa 7 
kes 


Starter with 
selector switch 


EE 


Two starters in 
one enclosure 


Starter with 
pilot light 


Watertight starter In standard 
with pilot light wall box 


AVAILABLE IN ENCLOSURES FOR EVERY APPLICATION 


THERMAL OVERLOAD BREAKER DOUBLE BREAK SILVER ALLOY CONTACTS 


Side view of | 


starter, show 


ing heater — 


element 
coiled around 
the stud 


Soldered ratchet of overload breaker 
is mounted on a heater stud. Around the 
stud is the coiled thermal element which 
heats the stuc’. Overload melts the 
solder; ratchet is released. This avto- 
matically opens switch with snap action. 


Switch contacts ore quick make, quick 
break. In the 2 pole construction, each 
side of line has two stationary contacts 
bridged by the double moving contacts. 
They need no contact maintenance, be- 
cause they form no insulating oxides. 


5-51-8 
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BRIDGEPORT BRASS COMPANY 


Copper ALLOY BULLETIN 











ease 
“aac MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 





Continuous Casting of Brass at Bridgeport Brass Co., Bridgeport, Conn 


Brass Scrap Situation and Its 
Effect on Brass Production 


Copper and zinc, essential metals 
for both military and civilian needs 
have been in short supply for many 
months and the situation has been 
growing worse. After taking care of the 
n.ounting volume of DO orders, there 
is not enough remaining to take care 
of civilian needs even at the reduced 
allotment. 

As far as we can learn, there has 
not been a sufficient ircrease in the 
production of copper and zinc to sat 
isfy this unprecedented demand and 
to take care of the requirement of the 
government stock piling, defense and 
foreign rearmament programs. 

The high volume of production of 
brass mill products during 1950 and 
the early part of 1951, has been pos- 
sible oniy because the mills hav 
dipped into their metal inventories 
which are at their lowest ebb today 

From the brass mill standpoint, the 
short supply of zinc has been critical 
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because it is needed for alloying with 
copper to produce brass. Zinc acts as a 
means of stretching the available sup- 
ply of copper because when alloyed 
with 100 pounds of copper it can re- 
sult in about 145 pounds of brass, This 
increased tonnage will serve a larger 
number of users. 

However, to augment the supply of 
zinc and copper, the brass mills use 
clean brass scrap, viz., clippings, rod 
ends, and shavings generated during 
metal goods fabrication. The scrap is 
added to the melt with new metal and 
is eventually turned into new mill 
products 

It has always been the custom for 
the brass mills to buy back the brass 
scrap from their mill products, custom 
ers and metal dealers at definite pub 
lisned prices which reflect the prevail 
ing prices of new copper and new 
zine. 

Today, because of the voracious de- 





mand for brass scrap, its price has 
been raised considerably beyond that 
of virgin metal. As a result, a portion 
of this scrap, which would ordinarily 
be returned to the brass mills, has been 
diverted to other channels. 

The serious shortage of copper and 
zinc, plus the insufficient brass scraps 
being returned to the mills explains in 
part why the brass mills are operating 
on a reduced schedule and are not able 
to fill the many orders which have 
piled up. 

Some Scrap Diverted 

The scrap situation can be improved 
if metal goods manufacturers will 
make sure that all their scrap is re- 
turned to the brass mills. Although 
most manufacturers make it a practice 
to do so, there are some smaller ones 
who think that their scrap generation 
is insufficient to count. However, when 
the scrap generation of all small manu- 
facturers are added up, the total be- 
comes worthwhile 

It is true that in some cases brass 
scrap can fetch higher prices than 
that offered by the brass mills. Un- 
fort unately, if this scrap does not find 
its way back to the brass mills, the 
brass mill tonnage is reduced and all 
brass users suffer 

How Brass Users Can Help 

Here are a few suggestions which, if 
followed by metal goods manufactur- 
ers, would help the scrap situation 
considerably. 

1. Store all scrap in clean containers, 
keeping it separated by alloy and 
properly identified 
When a sufficient quantity has been 
collected, notify the brass mill for 
whom it is intended. Give details as 
to weight, alloy, character of scrap. 
Ask the brass mill to collect it 
either in their own trucks or to des- 
ignate the particular scrap dealer 
which does this work for the brass 
mill 
If you know where there are clip- 
pings of zinc resulting from manu- 
facturers’ cups or Stampings, or 
scrap copper wire or other forms of 
good clean scrap of brass, bronze or 
copper not generated by brass 

goods manufacturers, please notify 

your supplier of brass mill prod- 

ucts. (6867) 
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Springs that stay 


Sormagy* 


...up to 750°F. 


Inconel x4 springs retain 
properties in high-temperature ovens 


High temperatures take the life out of 


most springs 


Irutner and Boumans, Inc., Hillside, 


N. J 


had just such a problem 


They had designed a new type of tele 
vision tube screen baker for driving off 
and volatiles on the fluores- 

The baker carried the 
thre a 


moisture 
cent scre* 
tubes gas-heated circular 
oven which gradually reached a tem 
750°F 


perature of 


Their problem was to find a spring 
material that would stand the high 
temperatures and exert just the right 
pressure (3 to 4 pounds) to hold the 
spider guide fitting in the neck of the 


tube 
They brought their problem to INCO 


INCO spring specialists studied the de 


then 
Inconel "X” 


sign specifications and 


042” 


recom 


mended wire 


Inconel “X" is one of the new super 
alloys developed for use in jet planes 
and other high temperature applica 
tions... a heat resisting alloy of nickel 
and chromium that can be age-hard 
ened to get high hot-strength and 


hardness. 


The 
round-the-clock, 


oven has now been operating 


24 hours a day for 


over ten months. And there has not 


been a single spring failure 


Like Trutner and Boumans, many other 
manufacturers have found that both 
high- and low-heat problems can be 
solved dependably with the versatile 


ptiaer 


pring 


which is held in place 
Designed for Federal Tel 


N. J 


INcO Nickel Alloys. 
dividualized metals offers special ad- 
vantages in addition to remarkable 
resistance to corrosion and destructive 


Each of these in- 


oxidation 


find the 
Nickel Alloy you need is hard to get. 


Right .ow you may INCO 
That’s because so much of INCO’s pro- 
duction is being diverted to defense. 
But, if you have a special metal prob 
lem, INCO’s engineers will be glad to 


study it and make suggestions 


MONEL® « "R”® MONEL + *K”® MONEL 
"KR“® MOMEL + *S*® MONEL + NICKEL 
LOW CARBON NICKEL + DURANICKEL® 
INCONEL® + INCONEL *X"® 


THE INTERNATIONAL NICKEL COMPANY, INC. 


feaGt mate 


67 Wall Street, New York 5, N.Y 
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To save $12.50 first cost this chain 


drive on a sheet metal polishing 
machine was equipped with cheap 
They wore out fast — 


sprockets. 
7 le that hurt machine 


caused a wobb 
performance — had to be replaced 
by BOSTON Sprockets and Chain. 
Cost of replacing drive (two men, 4 


hrs. @ $4.25 per hr.) 


Down time loss (profit and overhead) 
4 hrs., 30 sheets per hr., $1.20 per 


sheet 





to save $7.40 this textile machine 
drive was equipped with “bargain 
counter” sprockets and chain. It wore 
Out and broke down twice, before 


being replaced by BOSTON Sp 


ets and Chain. = 


Cost of replacing drive, two times 


(two mer, 4 hrs. each @ $3.00 
Per hr., each time) : 


Down time loss ( : 
Profit and Overh 
80 bobbins, 4 hrs. weg 


down, each time 
$1.50 Per bobbin — $} 20.00 " 





It pays to buy the best — Boston Gear Sprockets. Design them into your 
equipment. Always specify them for replacements. 


rr 


(See adjacent list of Authorized Boston Gear Distributors) 


wr. BOSTON GEAR WORKS Y GF 


No. . 1 contains 


@ wealth of useful 71 HAYWARD ST., QUINCY 71, MASS. 


data and selection 
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using light weight Schedule 5 Pipe 
will almost double the supply 


—and you pay less per foot! 


What Schedule 5 Pipe Is— 


A light wall pipe, Carpenter Schedule 5 gives you 
more feet of pipe for every pound of scarce stainless 
steel. So you can quickly see how Schedule 5 


is 


increases the amount of pipe 
available and reduces your 
cost per foot. Plus the fact 
that the larger I.D. meaas in- 
creased flow area. These cut- 
away sections of pipe show 
the actual difference in wall 


iP Schedule 5 Schedule 40 
thickness. 


2” LP.S. (4x) 


How Schedule 5 Reduces Costs 

First saving is 40% to 50% on the cost of your pipe. 
And, because Schedule 5 lets you use the next 
smaller pipe size, you reduce by as much as 25% your 
costs of valves, fittings, etc. Carpenter Schedule 
5 Pipe often permits the use of the next smaller 
pipe size, because of its larger inside diameter. 


How It Hooks Up With Tube 

This pipe is easily adapted to use with existing lines 
of tubing or Schedule 40 and 10 pipe, using simple 
connectors available from several manufacturers. 


Why It Means More Pipe 


You get more feet of pipe for every pound of mate- 
rial with Carpenter Schedu/e 5 Stainless Pipe. And 


( arpenter 


STAINLESS TUBING & PIPE cs 
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we don’t have to tell you how important it is to get 
more steel from every pound of nickel and chrome 
these days. 


2° LP.S. STAINLESS PIPE weight per 100 feet 


Pounds 
0 0 200 


How It Resists Corrosion 

You get the full corrosion resistance of the stainless 
analysis with Carpenter Schedule 5 Pipe. It is made 
in standard A.I.S.I. analyses of stainless steel. 


What Pressures It Handles 


All sizes of Carpenter Schedule 5 Pipe will handle 
150 psi working pressures with a good margin of 
safety. Sizes up to 1%2"" will safely handle consider- 
ably higher working pressures. Where high pres- 
sures are involved, however, Schedule 40 may 
be required. 


Date Sheets Give You Mere iniormation 
about this opportunity to get more stain- 
less pipe for essential uses. Write for a 
copy now. Under today’s conditions, 
Carpenter Schedule 5 Stainless Pipe may 
help solve several big problems, includ- 
ing “When can I get the pipe I need?” 


THE CARPENTER STEEL COMPANY 
Alley Tube Division, Union, N. J. 


Export Department: Carpenter Steel Co., Reading, Pa., “CARSTEELCO 


T 


- guaranteed won every shipment 
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Check these three factors 
to insure correct gasket compression 


Three common factors may upset expected gasket 
compression. They are (1) condition of the flange 
surface, (2) gasket width, and (3) gasket thickness 
If gasket choice does not take these factors into 
account, gasket failure may result 

On clean flanges, for example, the surface friction 
of straight rubber normally impedes sideflow. If this 
friction is cut by wet gasket cement or grease, it will 
upset load estimates based on laboratory tests on 
dry rubber between non-skid plates. Even a virtually 
invisible oily film may cause a rubber gasket to side 
flow excessively or slip out of position 

This trouble was encountered on the oil-filled 
circuit breaker shown above. During assembly and 
maintenance, the straight rubber gasket squeezed out 
Substituting a cork-and-rubber gasket eliminated 
this excessive sideflow and the gasket stayed in place 

Changes in gasket width, depending upon the gasket 
material, may require changes in unit load to main- 
tain constant compression. An increase in the width 
of a rubber gasket adds material. This additional 
material increases internal resistance to flow. To offset 
this resistance, unit loads must be raised. This is 
not the case with truly compressible materials such 
,as cork-and-rubber. They do not sideflow appreciably 
so changes in width heve little effect 
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Changing gasket thickness may also have an effect 
on gasket compression. A 14” straight rubber gasket 
that compresses about 20% under 280 psi will re 
quire almost 1000 psi for the same per cent 
pression if its thickness is reduced to ! 
cork-and-rubber, however 
load area to free area affe 
slightly. Consequently, it is unnecessary 
unit loads to maintain constant 


} 


thickness of compressibk 


changes in tl 


t s..ess-strain 


mpress 


There is an Armstrong Composition designe 

each of the six grades in MIL-G-6183 
AN-G-32) covering cork-and-rubber materi 
information on new gasketing materials being 
veloped to meet special military requirements 
your Armstrong representative or write 

See Armstrong’s Gasket Materials manual in Sweet 
file for product designers for other design suggest 
covering both joints and gaskets. For personal cop) 
of this manual, write to the Armstrong Cork 
Company, Gaskets and Packings Depart (A) 
ment, 7107 Arch Street, Lancaster, Penn 


> ARMSTRONG'S Casket Materials 





Murderous shock duty is imposed on the 
motor on this log barker. Conventional cast 
motors broke shafts, feet, brackets. The steel 
frame Life-Line stands up . . . has reduced 
outages to zero... saved costly replacement. 


Other makes of starters, pre- 
viously tried, couldn't “stand 
the gaff" un this cinder block- 
making machine. Here, where 
vibration is severe, standard 
Life-Linestarters performed 
without fail. Operation requires 
opening and closing of starter 
over 240 times every hour. 
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Sared 7 


These two 
can take slam-bang abuse 


How many times does your design call 
for something extra in a control...or a 
motor? Extra ability to withstand vibration, 
shock, physical impact, for example. Here’s 
a pair—matched in ability to meet these 
conditions. 

Take the Life-Linestarter.® Vibration or 
accidental impact does not cause false opera- 
tion with resultant contact pitting. That’s be- 
cause it employs an inverted, clapper-type de- 
sign in which a movable element is pulled 
against a stationary magnet. Contact opening 
does not depend on grav ty. Positive kickout 
spring speeds operation. 


Now, the Life-Line motor. The severe stresses 











of heavy loads which must be transmitted 
through the motor frame and feet are easily 
withstood by the Life-Line steel frame. There’s 
no distortion of laminations. What's more, 
steel adds strength without adding bulkiness. 
In fact, Life-Lines are as much as 44 smaller 
for the same frame size. You save space, 
weight; you gain strength. 

Remember it costs no more to get Life-Line 
performance. Specify this pair on your future 
designs. More information? Simply call your 
Westinghouse representative. He'll give you 
complete facts... help you with any problems, 
Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania, }-21626 


‘MOTORS and CONTROLS 
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Hungerford Plasti 
Division of Industrial Abrasives, Inc 


rest shells by 


Corp., Murray t 
1829 


eaten a3 


ill, N. J., and Industrial Plastics 
So. 55th 1 


Chicago 50 


HOW TO GET A BETTER GRIP ON COSTS! 


Combination grips and arm rests for 
Studebaker car doors achieve a goal 
everybody is seeking—maximum 
owner comfort and easier tabric ation 
at lower cost. Thanks to resilient, one- 
piece shells of ViINYLITE Elastomeric 
Plastics. They are extremely easy to 
fabricate, they prove again how easy 
it is to cut production time and ex- 
pense and zeta better product. 
They explain, too, why so many 
producers of essential defense and 
civilian products are turning to 
VINYLITE Elastomeric Molding and 
materials for 


Extrusion grommets, 





PEAK DEPENDABILITY. Viral military and 
civilian radios, machine tools, planes, con- 
trol circuits stay on the job longer with 
wires and cables insulated or jacketed 
with VINYLITE Plastics and Resins 
Strongly resist heat grease, water, 
mildew, aging, corrosive atmospheres. 


cold, 


78 


tubing, hoses, sockets, pedals, bump- 
ers, shelf supports, intricately shaped 
parts of a thousand descriptions 

These economically formed mate- 
rials, available in all colors, resist 
stains, dirt, mildew, water, oils, 
greases, alkalies, and most strong 
acids. They lower production costs, 
simplify assembly, and last a life- 
time. 

You'll learn lots more about them 
from the booklet “VINYLITE Resins 
and Plastics—Extrusion and Molding 
Materials.” Write Dept. KR-10 for 
your free copy. 


DIMENSIONALLY STABLE. Quickly solv- 
ing statistical problems, this “Merrill 
RMS Slide-Disk” calculator has critical 
parts of VINYLITE Rigid Sheets that hold 
size, shape, resist wear, chemicals. Pleasant 
feel. Easy to clean. By Graphic Calculator 
Co., 633 Plymouth Cr., Chicago 5, Ill. 


PLASTICS 
__/B\ 





BAKELITE COMPANY 
A Division of 
Union Corbide and Carbon Corporation 


30 East 42nd Street, New York 17,N. Y. 


HIGH DIELECTRIC STRENGTH is held by 
this electrical insulating tubing even if 
twisted, knotted, exposed to heat. Made of 
VINYLITE Plastisols and glass fibers at low 
cost. Cuts clean. Non-flammable. Many 
colors. Resists oil, water, most chemicals. 
Bentley, Harris Mfg.Co.,Conshohocken,Pa. 
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Torrington Needle Bearings fit in tight places. These efficient 
units have the smallest O.D. in relation to radial load capacity 
of any anti-friction bearings. 

This combination of compact size and high capacity has 
proved an important design advantage from the standpoint 
of space-savings and weight reduction. Products utilizing 
Needle Bearings are mode's of simplicity and efficiency. 

If your application requires compactness coupled with high 
capacity, get acquainted with Torrington Needle Bearings. 
We'll be glad to help you adapt them to your specific needs. 


THE TORRINGTON COMPANY 
Torrington, Conn. . South Bend 21, Ind. 
District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON ////0/; BEARINGS 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + STRAIGHT ROLLER + BALL + NEEDLE ROLLERS 








Can you use a heavy liquid thc: has contributed 
greatly to simplifying design and fabrication of 
certain products? 


Acetylene tetrabromide is an unusually heavy 
liquid with o specific gravity of 2.95. In the absence 
of sunlight, acetylene tetrabromide is stable in 
dry air. And, when sealed in an opaque container, 
it will not break down. 


Acetylene tetrabromide is comparatively inexpen- 
sive and finds wide use as a gauge fluid and as 
the movable part in vibration dampeners. It is also 
used for mineral separation by specific gravity. 
GIVE A SEARCHING LOOK at the properties of 
acetylene tetrabromide. Then, if you desire fur- 


ther information or technical service, write or 
wire Dow. 


Cc, H, Br, 





Properties: 

Clear, colorless liquid with a mild sweet oc +. 
Specific gravity at 25 /25°C. 

Pounds per gallon at 25°C. 

Boiling point at 15 mm. Hg 

Freezing point 

Fire point 

Flash point 


Solubility, grams per 100 grams solvent: 
Alcohol at 25°C. 

Carbon Tetrachloride at 25°C. 

Chloroform at 25°C. 

Ether at 25°C. 

Water at 30°C. 

Water at 80°C. 





THE DOW CHEMICAL COMPANY «¢ MIDLAND, MICHIGAN 


Send for free sample of ACETYLENE TETRABROMIDE 


The Dew Chemical Company 
Dept. OC-20 
Midland, Michigan 


Neme 


Company 
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Versatile switch simplifies 
control of huge hot strip mill 


aed 


86 in. Hot Strip Mill, Kaiser Steel Corporation 


— - - — — | 


RED HOT STEEL STRIP races at more than 2,000 ft. per 
minute from the big mill of the Kaiser Steel Corpora- 
tion at Fonta..a, California. Precision control of speed, 
tension, width, thickness and the flying shear which 
cuts the steel requires many circuit- 
sequence combinations. Sturdy General Electric SB 


“on the run” 


switches provide the necessary versatility and assure 
reliable performance. 


THIS IS JUST ONE EXAMPLE of the thousands of con- 


trol installations made easy with the compact, versatile 


Another joh made easy by G-E 


CONTROL AND 
TRANSFER SWITCHES 


family of SB-type switches. By varying the cam and 
finger arrangements and number of stages, design 
exgineers have utilized the General Electric SB-1-type 
switch, for example, with over 10,000 circuit-sequence 
control combinations. Standard parts and simple basic 


design mean long life and dependable operation. 


FOR FURTHER DETAILS see your G-E sales represent- 
ative, or write for Bulletin GEA-47 46, Section 856-76, 
General Electric Company, Schenectady 5, N. Y 


856-76 


GENERAL ($6 ELECTRIC 
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COMPLETE 
MANUFACTURING AND ENGINEERING 
FACILITIES FOR MILITARY 
REQUIREMENTS 














COMPOSITE VIEW OF REDMOND’S 
MANUFACTURING FACILITIES 








MicroMotTtors, DYNAMOTORS 


WINDSHIELD WIPERS and 


Once again the Redmond Company is ready to 

serve in the mass production of military equipment 
ready to offer the kind of cooperation you need 
product development and manufacturing. 


Here gain the benefits of the Redmond 
research engineers with broad experience in de- 
veloping special motors, dynamotors and many 
other devices for military applications. 


you 


a service keyed to high volume 
an organization that 
more than 35,000,000 Redmond 
This uninterrupted high production 


Here get 
production techniques 
has produced 
Microm« tors. 


you 


TH E BiG NAME 





other SPECIAL EQUIPMENT 


is assured by Redmond’s 3000 thoroughly trained 


employees. 
You, too, may need the kind of service Redmond 
can offer. Call or write today. 


* 2 * 


REDMOND COMPANY, INC., Owosso, =a, U.S.A. 


INDUCTION MOTOR 84 OFFICES: Eastern Area: 42 
tie eu ork Centra trea: Ou 
Midwest Area higan, Chicag 4.1 

N a d., Dallas, Texas; We 
Company of ¢ In S. Boyle fre fr 
Calif, SERIES MOTOR SALES ny Ou ‘ hb. OVERSEAS 
SALES OFFICES: 420 Lexington New York N. ¥ cat 
address, REDISING NEW 


YORK 


N SMALL MOTOR S 


























“For years, we've been helping leading refrigerator manu 
facturers discard habit-itis*”’, says W. B. Wallace of Mack | 
Molding Company, Arlington, Vermont, ‘by molding b« r i 
refrigerator parts made of Lustrex styrene plastic | 


*habit-thinking in design and materials engineering 


“We helped refrigerator manufacturers 


do it better, faster, at lower cost. .with plastics” 


Today, plastics are basic materials in many industrial applications 

The refrigerator industry, for instance, looks to Lustrex styrene plastic 

ic. seven different types of component parts because Lustrex has in 
advantages over other materials for such applications 





For the refrigerator manufacturer, Lustrex provides these spe 
vantages: 1. outstanding production economies; 2. unimpaired 
trength at low temperatures; 3. dimensional! stability; 4. excellent 
hermal and electrical insulating properties; 5. light weight; 6. low 
ater absorption; 7. freedom from taste and odor; 8. smooth, lasting 








se finishes; 9. crystal clarity (transparency); 10. a broad range 
bilities 


If you're considering plas dustrial use, per 
haps Monsanto can help you. For in addition to Lustrex styrene plas 
tic, there is a whole big fami/y of Monsanto plastics — each with it 

characteristics useful for : , 
tion, Monsanto can put you in touch with competent plastics 
nolders and fabricators (like Mack Molding Company and many 
thers); or counsel you on your materials problems (write to Monsanto 
lastics Technical Council). Monsanto Chemical Company, Plastic 
on, Room , Springfield 2, Mass 











L pa cel ————— 
@eeeeseeoeee*ee*s#e#see#e7#ee#ee#2e8ee eee @ 
MONSANTO CHEMICAL COMPANY, Plastics Divisi 
Room 2107 Springfield 2, Mass 

Please send me information on the big Monsanto family of plast 


Please send the name of plastics molders who can help me 
I 


Name & Title 


Cc ompany 
y : ®) Address = 


SERVING INDUSTRY WHICH SERVES MANKIND City. Zone, State 
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GREATER VALUE 





BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 
PRESSURE TIGHT SOCKET CONTACTS 


Moisture-proof 
Radio Quiet 
Single-piece Inserts 
Vibration-proof 
Light Weight 


High Insulation 
Resistance 


Easy Assembly 
and Disassembly 


Fewer Parts than 
any other Connector 


No additional 
solder required 


Pin and socket 
arrangements available 
for all sizes of contacts. 


Gendiv 


Outstanding design and precision work- 
manship assure completely pressurized 
electrical connectors for all sizes of contacts. 
A truly important feature, but only one of 
‘he many exclusive advantages that con- 
tribute toward making Bendix outstanding 
in the electrical connector field. Increased 
resistance to flash over and creepage is 
made possible by the use of Scinflex dielec- 
tric material—an exclusive development of 
Bendix. In temperature extremes, from 
—67°F. to +275°F. performance is remark- 
able. Dielectric strength is never less than 
300 volts per mil. Remember, for the 
greatest value in electrical connectors, it 
pays to specify Bendix. Our sales depart- 
ment will gladly furnish complete informa- 
tion on request. 


SH*LL 

High strength aluminum alley 

. HW gh resistance to corro- 
sion .. . with surface finish. 

CONTACTS 

High current capacity ... Low 
voltage drop. 
SCINFLEX ONE-PIECE INSERT 
High dielectric strength . . . 
High insulation resistance. 
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Adhesives eliminate ews, nails and rivets in many oper- Coatings ore remarkable cost metal working in 
ations. Here a 3M adWgsive is being applied to the rim of dustries. Coatings protect m s and abrasion, 
a washing machine pridato laying a rubber trim gasket to 

seal the cover when the nfyghine is in operation. repolishing. And they strfp off easily! 


YOUR 3M SALESMAN HAS 1000/AN 
TO YOUR STICKY PROBLEMS 


Ve hether it’s an adhesive, a coating or a ™ r, its usual 


requirement is to stick. That's 3M's specis making 
things stick. We have over 1000 stock formulas and one of 
these—or variations of one—can possibly ht your specihe nec d 


Beyond actual products, 3M offers service. Our research and 
development facilities are set up to help you find the right 
answer to your problem. IM field engineers come into your 
plant and fit the right formula into your production . . . and 
stay urtil it is working! 


These elements of experience, service and thorough knowl 
4 edge of adhesives. coatings and sealers, make it profitable for 
Sealers in the aircraft industry mee? tough operational require- you to look to 3M for the solution of your adhesive problem» 
ments. This weatherproof sealer —being applied around the For prompt help on your adhesives problems, contact your 
wing root fillet of a jet fighter—provides a resilient seal,at 3M salesman or write directly to 3M. Dept. 47 in Detroit 
sonic speeds, at temperatures down to —80°F, Write also for our valuable, informative adhesives booklet 





ADHESIVES AND COATINGS DIVISION « MINNESOTA MINING AND “MANUFACTURING COMPANY 
411 PIQUETTE AVE., DETROIT 2, MICH GENERAL OFFICES. ST. PAUL 6, MINN 
EXPORT AND CANADIAN SALES: 270 PARK AVE, NEW YORK 17, N.Y 
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In Transit Operations, it's ACF-Brill Coaches 


In ACF-Brill Coaches, it’s Heim Unibal Spherical Bearing Rod 


ACF-Brill trackless trolley coaches have set remarkable records for 


economy of operation and performance 


The Heim Company is justifiably proud of the fact that Heim Unibal 
Spherical Bearing Rod Ends were chosen by the ACF-Brill Motors 
Co. because they have demonstrated their ability to perform under 
the most difficult conditions. 


Use Heim Rod Ends in linkage mechanisms for the transmission of 


force and motion from one machine component to another. 


Please write for complete catalog 


of Heim Bearings and Rod Ends. 


me HEIR. E 


FAIRFIELD, CONNECTICH 
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USE THE. 


h ? )U CAN CUT DOWN on motor clean- 
ing operations and greatly reduce 
inspections and overhauls on the equip- 
ment you design. Tests have proved that 
on most applications totally-enclosed, 
fan-cooled motors more than pay back 
their extra cost in reduced maintenance 
And this new Allis-Chalmers Type 
APZ tefc motor makes maintenance 
costs lower than ever before on this 
type of motor. 
Here's Why 

Concealed air passages and rockets have 
been eliminated; dirt cannot build up 
to cause overheating. Cooling air is 
blown over the ribbed cast iron frame 
and bearing housings carrying dirt away 
with it. How about oily dirt that sticks ? 
It can be wiped or blown off without 
stopping the motor. 


Texrope and Veri-Pitch 


Propuct ENGINEERING — JuLy, 195] 





Rigid Construction 

The frame is rigid cast iron which not 
only has high inherent corrosion resist- 
ance but also holds bearings perma- 
net. .j in alignment. Bearings are pre- 
lubricated at the factory and should 
need no attention for years Tapped 
holes with pipe plugs to permit regreas- 
ing and to provide grease relief are 
standard equipment 


Get All The Facts 
The new Allis-Chalmers Type APZ to 
tally-enclosed, fan-cooled motor is built 
in all NEMA standard frame sizes from 
*224 to 505. Also in explosion-proof 
type. Your A-C Authorized Dealer or 
District Office offers you competent en- 
gineering aid on your design problems. 
Call today, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for Bul- 


letin 51B6144 A-3402 


ore Allis-Chalmers trademarks. 


ALLIS-CHALMERS ~” 


' 


OV0R 
hat Cleans Itself. 


Sold... 
Applied... 
Serviced... 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops ond Sales Offices 
throughout the country 


CONTROL — Monveol, 
magnetic and combine 
tion starters; push byut- 
ton stations ond compe- 
nents for complete con- 
trol systems 


TEXROPE — Belts in 
oll sizes and sections, 
stondard ond Vari 
Pitch sheaves, «peed 
changers 


% PUMPS — integral 


motor and coupled 
types from % in 
to 72 in. discharge 
end up 


*Similar design non- 
ventilated motors Type 
APK, also available in 
frames 203 to 224 in- 
clusive 








Problem: 


How to Speed & 
Sandwich Brazif 
Carbide Tool 


General Plates 
Provided the 
Solution with 
“BONDWICH”.. 

a Composite sasedl 
Combination 


Carbide tipped tools give best results if the tip 
brazed to the shank by sandwich brazing. Howgj 
the disadvantage of this method is the work involve 
in cleaning, fluxing, and positioning the three separa : 
pieces of Soushen alley and shim material in addit 
to the tip and shank. . 

General Plate engineers solved the problem § 
bonding into a single sheet the three ‘mentioned pieces, 


The result ...a General Plate composite metal called 


“BONDWICH.” 

The two outer layers of “BONDWICH” are brazing 
alloy .. . the center oem a ductile shim. The bond is 
so perfectthat when the brazing temperature is reached, 
complete wetting takes place. There are minimum 
voids in the final braze as the evenly wetted shim car- 
ries the braze all over. In addition to providing a 
better braze, “BONDWICH” speeds up carbide tip 
tool brazing, cuts production costs. 

No matter what your metal problem, it will pay you 
to consult with General Plate. Their vast experience 
in cladding precious to base metals or base to base 
metals can overcome your problems. . . often reduce 
costs. 

General Plate Products include . . . Precious metals 
clad to base metals, Base metals clad to base metals, 
Alcuplate (copper and aluminum), Silver Solders, 
Composite contacts, buttons and rivets, Platinum 
fabrication and refining, Age-hardenable #720 Man- 
ganese Alloy. Write for information. 
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THE BONDWICH WAY 


Surface + TIP 
to be 
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fluxed ~ 
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BONDWICH BRAZE 





Have You a Composite Metal Problem? 


General Plate can solve it for you 


.. 
GEN mL ATE 


Division of Metals & Controls Corporation 
17 FOREST STREET, ATTLEBORO, MASS. 
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On and after September 1, 1951—-our new 
plant, 40300 Plymouth Road, Plymouth, 
Michigan will take over the operations 

of our former Detroit Plant. 
The ever-growing demand for our 
product has made necessary this move 
into larger quarters. On our new 
site of 50 acres, we have completed a 
modern one-story factory that will 
enable us to double the productive capacity 
of our old Detroit Plant, and 
consequently increase to a greater 
extent our service te customers 


After Sept. 1, please direct all correspondence to: 


Barnes-Gibson-Ray:inond Division 
Associated Spring Corporation 
P.O. Box No. 555, Plymouth, Michigan 


This move in no way affects the operation of our Cook Plant, Ann 
Arbor, Michigan which will continue the same as in the past 


BARNES - GIBSON -RAYMOND 


DIVISION OF ASSOCIATED SPRING CORPORATION 


40300 Plymouth Road 
Plymouth, Michigan 
Tel. 2310 


Cook Plant ¢ 401 E. Stadium Bivd. 
Ann Arbor, Michigan 
Tel. 3-4258 
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look for 


Honzontol 


Many hours of service and maintenance time are 


saved by this split case construction—an exclusive 
Westinghouse feature. The parting line of the case is 
on the center line of the bearings. This provides easy 
accessibility without the necessity of disturbing the 
motor, mounting or driven machine. 

Two simple operations are all that are required to 
open the Westinghouse Gearmotor for inspection or 
servicing: (1) Remove end cap, (2) Remove gear case 
cover. A man and a wrench can complete the operation 
in record time. 

The long service life of Westinghouse Gearmotors 
saves you time and money, too. High-quality compo- 
nents that assure you trouble-free performance include: 

Taper-hardened helical gears for high efficiency and 
smooth, quiet operation. 


Propuct ENGINEERING 


1. Remove end cap 


2. Remove gear case cover 


Vii Case Construction 


Anti-friction bearings for permanent shaft alignment 
and minimum friction loss. 

A simple splash-type oil system for positive and 
ample lubrication. 

Bulletin DB-3600-H contains complete product in- 
formation and application data on all Westinghouse 
Gearmotors. Write for your copy today. Westinghouse 
Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. 


J-07301 





“Product development and improvement are 
vital to the maintenance of our product position 
and the growth of ovr Company. PRODUCT 
ENGINEERING is invaluable in keeping our staff 
informed on product progress and latest design 
aids.” 


Says Daniel Mapes, 
Vice-President in charge of 
Development ard Engineering, 
Walter Kidde and Company, Inc., 
Belleville, N. J. 


THE MEN WHO DESIGN 
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HE DESIGNS ALL THESE 


PRODUCT ENGINEERING 


In industry's design engineering headquarters everywhere... 


wherever machinery, equipment, and appliances are designed, KIDDE PRODUCTS INCLUDE 
a tr Marine Aircréft Fire 


and their original equipment components selected and spec- 
ified ... PRODUCT ENGINEERING offers you the alert, sezrching, 
intensive, paid readership of design-engineering executives. 


Yes, the more than 18,000 technical design men and engineers in 
management who make up the paid subscribers to Propuct 
ENGINEERING are the men whe select, specify, purchase, or approve 
YOUR products. In 1950 these men selected and specified $17 
billion worth of parts, materials, components, and finishes for 
new metalworking products alone! When you sell to the giant, 
and growing, Original Equipment Market,* these engineering 
executives are fundamental to your sales success . . . and you 
can reach them with the most impact, and at the lowest cost, in 
Propuct ENGINEERING. 

Ask your Propuct ENGINEERING representative for all the 
reasons why this magazine is your surest road to top advertising 
value in the O.E.M. You will find him in the McGraw-Hill office 
nearest to you. 


DISTRICT OFFICES: Atienta 3 * Boston 16 * Chicoge 11 * Cincin- 
neti 8 * Clevelend 15 * Dalles } * Detroit 26 * Los Angeles 17 
Mew York 18 * Philadelphia 3 * Pittsburgh 22 * Son Francisco 4 


D A McGraw Hill Publication 
PROM UCT &> > McGraw-Hill Building, New York 18 


BNGUIMA EINE 





MORE ADVERTISING OF ORIGINAL EQUIPMENT* IS CARRIED BY 
PRODUCT ENGINEERING THAN BY ANY OTHER MAGAZINE IN THE WORLD 


*Every company which manufactures of any other design magazine. These 
machines, equipment or uppliances is a advertisers know that from the men who 
part of your giant Original Equipment 

Market. To reach and sell this big, repeat- 

order market, 600 display advertisers 

now invest, in PRODUCT ENGINEERING's 

proved readership, far more advertising 

dollars than are invested in the readers 











AMERICA’S NEW PRODUCTS READ PRODUCT ENGINEERING 
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of gears is a matter of fitting competent men and 

efficient machines to the job. One machine may be used to make a variety 
of gears. But the quality of some types it produces might suffer... 

or the cost might be higher 


@ Here at BRAD FOOTE... in our own plant... we have an assortment 
of gear-making machines each of which is used to make gears 

within certain specifications. This enables us to turn out a volume 

of gears while positively controlling quality and 4 .ce 

Our highly skilled workers subscribe to and uphold the BRAD FOOTE creed— 


“No one shares our responsibility 


@ So when you specify BRAD FOOTE gears—for use in your 
shop or on the equipment you sell to others— you can be sure 
of satisfactory performance. 


BRAD FOOTE GEAR WORKS, Inc. 


Bishop 2-1070 + Olympic 2-7700 + 1309 South Cicero Avenue 


Cicero 50, Illinois 
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fJaterial ~ AVAILABILITY 
/ AND TRENDS 





NON-FERROUS Non-ferrous metal powder producers report sufficient capacity to 

POWDER handle present demand. Up to this time no production expansion has 
been contemplated. Current publicity on the savings of metal to be ob- 
tained by using powder parts in lieu of machined parts might increase 
demand sufficiently to warrant some expansion. Some metal fabricators 
are still practicing willful waste by using oversize stock for small ma- 
chined parts readily adaptable to a process that eliminates waste and is 
more economical. 





IRON POWDER Iron powder producers are off on a spree. Foreign interests in the 
U. S. areincreasing. German powder manufacturers are now shopping 
around. They have a new method of producing powder which is a vari- 
ation of the atomization process. Swedish interests have already com- 
pleted production facilities in New Jersey. Domestic companies are in- 
tent upon meeting all foreign competition. Most major producers are 
expanding facilities. 

The possibility of an all-out war is not so obvious that subsequent 
enlarged military demands for iron powder rotating bands should warrant 
such eager expansion. Powder producers are evidently confident of a 
larger civilian market. Recent improvements, such as copper alloy in- 
filtration of iron and steel parts and the use of volatile salts in plating, 
have stimulated interest in this material. 

A source of uncontrolled steel exists in the metal powder field. Iron 
powder is not a controlled material. Steel parts are produced by the 
fabricator by the addition of graphite to the powder prior to pressing and 
sintering. 





THERMOSETTING The consistantly expanding plastics industry continues to grow at a 
RESIN SUPPLY pace which might soon offset present shortages. Raw materials rather 
than fabrication facilities constitute the shortage. In the thermosetting 
end of the industry, current and proposed expansion of phenol production 
is expected to close the gap between supply and demand by the end of 
1951. By mid-1952 the total anticipated production will be approximately 
500 million pounds. This is considerably in excess of the present de- 
mand of 375 million pounds. However this doesn't seem to worry the 
plastics industry since increased demand is also expected. At present 
over 70 percent of the phenol production is consumed by the plastics 
industry. 
A tenuous balance between demand and availability of urea exists due 
to imports and increased production. No shortage of urea molding ma- 
terials is anticipated this year or next. 








MELAMINE RESINS The melamine resins face the most serious shortage due primarily 
SHORT to the demand by the military for large amounts of calcium dicyanamide 
used in the manufacture of nitroquanadine for explosives. 

Previous expansion in plastic raw materials manufacture has been 
based upon faith in the plastics industry. Although generally this faith 
has been justified, the present emergency calls for more caution and 
better knowledge to prevent the industry from overselling itself. 


(continued 
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Developed especially 
for application 


in aircraft controls 


the Holtzer-Cabot 0810 
sub-miniature DC servo motor 


Holtzer-Cabot’s RBDS-0810 sub-miniature DC servo 


motor was designed and engineered especially for service in 
highly sensitive aircraft controls and instruments. 
A typical application of this special motor is its use with 
the Avion Servo-dyne amplifier. The sub-miniature combina- 
tion of amplifier and motor reduces the size and weight of 
remote positioning systems in airborne computers and in 
struments indicating flight conditions. 
The model 0810 performs efficiently at altitudes ranging 
from sea level to 40,000 feet, in temperatures varying from 
-65° F. to +160° F. and in relative humidity up to 100%. 
It is a 4-pole motor, measuring only 15," in diameter and 

2%16" over bearing hubs and weighs but 81% ounces. 

Operating on a norma! field current of 6 milliamperes, 

the motor’s armature is separately and continuously excited 

from a DC source of 24.3 to 29.7 volts. The field assembly 
consists of two independent high impedance windings, and 
this assembly is hermetically sealed. 
The RBDS-0810 motor provides practically noiseless, 
variable-speed, reversible operation. It has a very low inertia 
rotating element for fast response, and delivers a maximum 
of 1/500 horsepower. 
This achievement in small-motor efficiency is further evi- 
dence of Holtzer-Cabot’s ability to develop and produce fine 
precision motors for exacting applications. 
Specialized engineering skill combined with 75 years’ 
manufacturing experience enable Holtzer-Cabot to build 
motors to the most demanding specifications. 


For additional information write for Bulletin 0810. 


/ 

/ HOLTZER-CABOT 
« DIVISION OF NATIONAL PNEUMATIC CO INC. 
Ww /BOSTON 19, MASSACHUSETTS 


Manufacturers of fine electrical apparatus since 1875 
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THERMOPLASTICS This branch of the industry has been moving along nicely. Increased 
production of thermoplastic materials has continued in spite of the high. 
initial investment for plant expansion. An overall increase in manufac- 
turing facilities of from ten to twenty percent is expected this year. 

Vinyl manufacturers can't go along with the rest of the plastics 
industry on this matter of expansion. The rapid changes in the resins 
and compounds among the vinyls in the past decade have resulted ina 
very high rate of plant obsolescence. An optimistic outlook for vinyl 
production consequently does not exist. 





IMPROVED Increased application of polystyrene is expected in the near future 

POLYSTYRENE asaresult of findings of the Manufacturing Chemists Association Plastics 
Technical Sub-committee research project at MIT. Some former users 
of polystyrene who gave up on the material due to its low tensile strength, 
poor resistance to abrasion and tendency to craze or crack under stress 
would do well to keep abreast of these developments. 


ZINC NEEDS HELP The youthful ambition of the plastics industry in its eagerness to ex- 
pand in spite of high costs is not shared by the zinc industry. Help from 
Uncle Sam is shamelessly requested. At the 33rd annual meeting of the 
American Zinc Institute it was mentioned that zinc supply can be brought 
into line with requirements by 1953 through the following: Increased 
production through incentive bonus payments for new and expanded pro- 
duction; expansion of the industry by tax relief through accelerated 
amortization; exploration assistance to develop new ore reserves. 





LACQUER SUPPLY Nitrocellulose lacquer manufacturers are proclaiming a distinctive 

ADEQUATE advantage for their product over other production line finishes--ready 
availability. Reasons given for such availability are: The existence of 
large scale production capacity for nitrocellulose and finished lacquers-- 
sufficient to satisfy military and essential civilian demands; fiexibility 
of lacquer formulations which makes them independent of any one or any 
group of critical materials. 

Modern lacquer formulations are being considered by the military for 
applications now specifying synthetic enamels. Hot spray techniques 
have stimulated interest due to decreased cost and application time and 
better coverage. However, the military interest stems mostly from the 
fact that it can be obtained. 





LEAD IMPORTS The increased demand for lead is not the only factor contributing to 

SHORT a shortage of supply. Imports which have comprised about one-third of 
our total supply have all but terminated due to a disparity between world 
and domestic prices. Foreign consumers pay the higher world market 
price and consequently get the lead. Some governmental action is needed 
to alleviate the situation. So far, nothing has been done and supply re- 
mains extremely tight. 





STORAGE BATTERY Hardest hit by the lead shortage are the storage battery manufac- 

OUTLOOK turers. Inventories of less than one week have been reported. The 
battery industry is asking for special considerations in addition to price 
parity. Their supply problem would be partially solved if battery 
manufacturers were permitted exclusive use of their own reclaimed lead 
rather than sharing it with lead-consuming industries which do not pro- 
duce scrap. This could start quite a trend. Another consideration re- 
quested is an amendment to NPA Order M-38 to recognize seasonal 
variations in consumption by the industry. Under the present order, 
production to meet only half of the civilian requirements is possible. 
The battery manufacturers can take solace in the fact that they are not 
alone in requesting Washington to get the lead out. 
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HOW TO ASSEMBLE AIR FILTERS 
with Clcun JO% Savmeas 


“Our cost department has advised me that they 
have calculated a 400% savings in assembly time 
due to the use of SPEED NUTS”, writes Mr. E. W. 
Meyers, Jr., President of Trion, Inc. 


“In addition to the actual savings in cost, SPEED 
NUTS permit disassembly of our Trion Electric 
Air Filters, as installation and operating condi- 
tions may require. Other fastening methods 
would not provide this flexibility of design. 
“Another very tangible savings in using SPEED 
NuTS is the lack of shipping difficulties caused 
by vibration loosening of parts.” 


As toid by TRION, INC. 


McKees Rock, Pennsylvania 


In this letter, Mr. Meyers emphasizes three of the 
most Outstanding SPEED NUT assembly advantages 
— time-saving, design flexibility, and minimized 
shipping damage. There are many more. Chances 
are your product can be improved and ycur costs 
cut by these versatile fasteners. A Tinnerman 
Fastening Analysis will show you how. Write 
today for details and your copy of the new 
“Savings Stories” booklet. TINNERMAN PRODUCTS, 
INc., Dept. 12, Box 6688, Cleveland 1, Ohio 
In Canada: Dominion Fasteners Ltd., Hamilton 
In Great Britain 
Treforest, Wales 


Simmonds Aerocessories, Ltd., 


2 NS 





, 








Air filter panels are attached 
with Flat Type SPEED NUTS and 
screws. Fast; easy attachments 
made in limited working space 
SPEED NUTS tighten down with- 
out being held with wrench 
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Factors contributing to the corrosion 
of metals. Methods of minimizing 


attack under six types of exposure. 


Relative rate of corrosion 


18-8 stoiniess 





Hydrogen soturoted Oxygen sdturated 
FRED M. REINHART Fig. 1—Relative corrosive effects on stainless steel 


and Monel metal due to either dissolved oxygen 
National Bureau of Standards ' ; 
or hydrogen in 3 percent sulphuric acid. In hydro 
gen-saturated acid, Monel has good corrosion re 
sistance while 18-8 stainless steel is more durable 
in contact with oxygen-saturated acid 


THE RATE AT WHICH CORROSION PRO PRESENCE Ol OXIDIZING tlm may have pr ippreciably 
CEEDS is influenced a number of AGENTS can greatly influence ¢ lifferent from of tl orrosive 


ite ol 


factors, such as idity, oxidation corrosion. It Te a an solution ‘ \ e films 
emperature, agitation, af mpurit oxidizing agent acceler ( solubl 

in the corrosive solutior while in others, it s mply 

metal: surf: tion tres neat rosion by the formation of suthciently 

treatment ing dissimilar meta Certain metals and alloys d yf fresh corr 

and fabricating thod Corrosiot 18-8 Cr-Ni alloy steel and a inum this way decrease 

seldom ste! I any [ gl one I rea lily form oxide films which pr rosion 

these factors and equently he tect them from corrosion under On the other hand, some filn 
designer must understand the full ef idizing conditions. Under icing ncrease the rate of corrosion in the 
fect of all fa make atisfactor onditions (where oxygen is abser atmosphere by causing the retention 
product these films are easily broken down of moisture or corrosiv vapors. If 
; thus exposing the bare metal to corro the film is non-uniform and discon 


ACIDITY OF SOLUTIONS is de sive attack. Stainless-steel is resistant tinuous, it may allow the active solu 


termined by the concentration of hy to corrosion in sulfuric acid saturated tion to remain in contact with th 
le j 


drogen ions (PH) in solution. It is with oxygen but is readily corrode metal, forming a concentration cell 


an important factor in the corrosion of when the acid is saturated with hy which would severely 


I 
metals. Some metals react more to lrogen. As shown in Fig. 1, Monel ized areas. Some films contain 


thesc 


alkaline solutions where the pH value etal has exactly the reverse behavior sion products which dissolve in 
s greater than 7.0, while others wher solution thus making the sol 
the pH value is low For example SURFACI FILMS are produ ts ol more corrosive Films which are 
steel is corroded in act lutions whil orrosion that are insoluble in the cor groscopic cause corrosion in the 
aluminum alloys are rapidly cor ¢ roding medium and may form a solid mosphere at humidities in 

in alkaline solutions mpermeable film over the metal. This metal surface wou 
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In Fig. 2, the rapid increase in the 
corrosion of lead in hydrochloric acid 
due to a rise in temperature is shown 

The solubility of many and 
chemical compounds decreases with a 
drop in temperature. Under this con 
dition, salts may precipitate and de 
posit on the metal surface forming 
a protective scale or film. As 
as this film remains insoluble, it 
to protect the metal from further cor 
rosion. A temperature rise may affect 
the rate of corrosion (depending on 
the metal) by lowering the solubility 
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Relative rate of corrosion 





Fig. 2—Temperature greatly influences the 


corrosion of lead in hydrochloric acid 





Ordinarily, the sulfur compounds 
are in a “reduced” state when first 
exposed to air, commonly occurring 
as hydrogen sulfide and sulfur dioxide 
If these gases come into contact with 
buildings, soil or vegetation, they are 
rapidly removed by adsorption 
ever, if they remain in moist air, these 
gases are oxidized into sulfuric acid 
which is adsorbed on dust particles 
or carried as independent microscopi 
drops. Contact with metals results in 
the formation of sulfates of the 
als. Most metal sulfates are hygro 
scopic and by absorbing moisture will 
promote a continuing 
rosion 

The presence of any solid or liquid 
particles in the air also is conducive 
to corrosive attack. Such bodies col 
lect moisture along with other active 
corrodents and are air-borne 
they contact metal surfaces. When 
settled on the metal, they produc 
small concentration cells which hasten 
These particles may set 
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is a critical humidity cor 
} 


lep nt ith humiditi 
rosion 1s depencden > nh numiaities 


upon which 


below the critical v corrosion is 
ther nil or low it cor 
| 


rapidl | critical 
and 


product. For many cop 


rosion rogresses 


I wnidits differs wi he metal 
tne orrosion 
per materials, it is nearly 100 percent; 
for certain nickel products 


85 and about 65% for iron or steel 


is above 
Microscopic parti les of 

water 
s and 


or drops of salt-saturated 
low humiditie 
some distance before se 
Where the 


low 


salt 
may exist 
be carried 
tling or being 
humidity is 
this saturated solution will deposit on 
not directly 


at fairly 


adsorbed 
not exceptionally 
metal surfaces which are 


warmed by sunlight. If 





likely to be alkaline and not corrosive 
to most metals. However in 
alkaline waters may dissolve 
salts or absorb oxidizing agents and 
thus becgme quite corrosive 

One of the most variable corrosive 
constituents of water is the dissolved 
oxygen. Variations in oxygen content 
of natural water often differ 
ences in the corrosion rates by several 
hundred percent. Dissolved oxygen in 
the water of closed systems, attacks 
the metal which rapidly depletes the 
oxygen and thus 
power. As long as this system does 
not require appreciable additions of 


some 


Cases, 


cause 


loses its corrosive 


water, no further corrosion takes place 
Where 


water, the 


sufficient acid is present in 


corrosion rate increases in 
with the entrained oxygen 
acid 
water velocity. If 


eeded then 


proport n 


up to an 


optimum 


oxygen to 
ratio, as well as the 
this optimum ratio is ex 
the corrosion rate diminishes; this 


reverse action where the metal sur 


faces become passive may be 
the formation of a 
On the other hand, this 
tion may be 
of large cathodic 
tion caused by the 


oxygen. Such cathodi 


protective 
passive condi 
result 


concentra 


considered as the 
areas of 
reaction of 
effects exist 


cells 
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solution 
tends 
e of corrosion duc 
supply of oxygen 
ito with the metal 
An in velocity of 
also increases the removal 
of corrosion products, which other 
accumulate and stifle the 
Higher 
films through 
medium 


OTrosive 


VELOCITY of a 


movy II 


ng past a metall surface 
to accelerate the rat 
to the increased 
bought ir contact 
surfaces in 


rease 
a solu 


tion 
might 
ot 


corrosion velocities 
thinner 


the 


Ssurlace 


COFrosive must 


te. Thus the movement of the 


may either 


prevent the forma 


prot ve films or 





is left which will 
from clear 
effect 


ical humidity is reached 


moisture air 


and renew its corrosive when 


the crit 


Minimizing 
Atmospheric Corrosion 


1. Use rounded corners 
tours wherever possible; sharp cor 
ners should avoided where mois 
ture, liquids and solid matter can a 
cumulate. 


> 


and con 


be 


Place construction angles, chan 
H and 1 beams, in a way to 
avoid catchment areas for liquids ; 
otherwise, drainage holes 
provided 
Use the corrosion-resistant 
metals within service and cost require 
ments: Consider “Clad” materials 
Frequently, thinner sections of corro 
sion-resistant metals are more econom 
ical by giving longer service 

i. Apply metallic coatings by spray 
ing, hot dipping or electrodepositing 


nels 


should be 


> most 








without anodk 
corrosion, 

In natural saturation con- 
tents of calcium carbonate aid in the 
protection of steel by the precipitation 
of a basic carbonate film. Many nat 
ural waters also contain sufficient sili- 
cates to form similar protective coat 
ings. For this reason, certain silicates 
are often added to water 

Reduced sulfur compounds, chiefly 


areas and thus inhibit 


waters, 


hydrogen sulfide, are often present in 
water coming from deep wells and 


are very corrosive. Since waters from 
great contain little or no 
oxygen, the corrosive action is due to 


depths 
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move such films once they have been 
formed 


Under many conditions of flow, par 


bu 


serious type ol pitting at 


Nes are 


bh} 


ticularly where bt 
solution, a 
tack may 


ways associated with turbulent 
USE OF INHIBITORS—lInhibitors 
frequently are added to corrosive solu 
in small retard 
prevent the corrosion of metals. Brine 


ras 


occur. Such pitt 


ing 1s a 


flow 


trons amounts to or 
solutions used in refrigeration are cor 

and inhibited 
sodium 


, 
rosive are frequently 


with dichromate to prevent 


the deterioration of the equipment 


Most 


contain 


automol 


inhi 


th 


radiator 
infil 


have on the 


The 


Lily 


lepend 
depen 


invoived 


as 


Atmosph 
Fresh or " 


Galvanic cort 


Concentr 


St 


ress 


etting 


ation 
os 


corr 


cc 

water 

osion 
i" 
cell 


nm 


rosior 


yrrosion 


Composite aluminum-steel girder after three years of atmospheric 


exposure shows the extent of 


zinc, lead, 
idmium, nickel, chromium 
ind aluminum 

5. Use butt welded joints in | 
If lap joints 
must be used, all exposed edges should 


be either filled wit 


most cummon coatings are 


coppe [ 


pret 


erence to lap joints 


a non-absorbing 


corrosion ¢ 


caulking con 


m 


the 


pound 


or 


we 


steel end plate s 


ae 


dered to prevent the access and 1 


ot 
Su 


tainers 


tion 
6 


] 


pport 


on 


liquids in 


rt ft 


1 
inks 


legs to 


beneath 


and 


allow 


container 


stor 


tree 


Tidewater corrosion of a painted magnesium alloy (aircraft wing) 
after only 31 days of exposure. Cracks are due to stress corrosion 


aye 
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Sea Waters 
Most sea 


ors wher 


tain 


idizing 


orrosion 


| n with respect 
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arbonate and other hlm-form 
rents, thus 
ot prote 
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Relative 
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Geometrical relationshiy 


rical circuit 
the solution 
orrosion In 
which contains 
ionizable salts and other relatively 


th 


position of metals in 
| Pll 
ipsence Of otne 


orrosio! varies 


How 


n may be consid 

direction 

cell 
} 


ne anode 


in the amount or 
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flow in an electrolytic 


umulation of corrosion 


metal! ons or at 

the deposition 
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ithod polar 
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ree (é cell 
The 


zation may 


rosion will cea 
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ertain conditions 


lissolved oxygen in the « 


ectro 


: ; , 
the a ted hydro 


Table I—Galvanic Series of Common Metals and Alloys 


1 Ma ium and its all 
ANODIC (most esdlly cormded) 

2 Zinc 

3 Aluminum $2S—4S—3S—2S 

4 Alclad Aluminum alioys 

5 Cadmium 

6 Aluminum A175, 17S, 24S 

7 Carbon Steel 

8 Wrought iron 

9 Copper bearing steel 

10 Cast iron (grey) 

11 Chromium steel (4 to 6% Cr) 

12 Chromium steel (12-30%) A 

13 Ni-Resist 

14 Stainless types 301, 304 A 

15 Stainless types 309, 310, 316 A 

16 Lead-tin solder 


17 Lead 

18 Tin 

19 Nickel 

20 Ni-Cr-Fe Alloy 

21 Inconel 

22 80-20, Ni-Cr alloy 
23 Brasses 

24 Copper 

25 Bronzes 

26 Nickel silver 

27 Copper-nickel alloys 
28 Monel 

29 Silver Solder 

30 Nickel 

31 Ni-Cr-Fe alloy 

32 Inconel 

33 80-20, Ni-Cr alloy 


34 Chrom. stee: (12-18%) P 

35 Stainless (types 301, 304, 309) P 

36 Chromium steel (23-30%) P 

37 Stainless steel (types 310,316) P 

38 Silver 

39 Graphite 

40 Gold . 

4i Platinum—CATHODIC (most 
noble) 
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dissolved oxygen which might a 

on the metal forn 
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ls 


rectly the shell 
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terior 
from 
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In spite of the wide \ 
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Relative cat 
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This density 


ever, it is the curr 
fects the rate of « 
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he two | 


anc 
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anode are: 
cause a 
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other hand 
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irrent 
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the density 
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de 
n exampl 
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3. Asa 

(anode) a copper plate ( 
is rapidly attacked 
>er rivet in a steel plate does no 
y appreci 
il 


ne 
Fig steel 
in athode) 
water 


sea 
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COP} 
accelerate the corrosion 
able extent. In each case the electri 
potential difference is the same but the 
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pared to the base me 
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free drair 


tanks 


Ww 


s and 


r pain 
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Reducing Under-Water sloped 
Corrosion . 


th the 


€ snow 


Whenever possil 


onside 


welding 


1. In ) 
ll 
[ tion should be 
ling mag 


2. Precautions shou 
regions of 


romotive 


> When possi! 


Nickel plated steel after 34 years in fresh water is cor 
roded through due to pinholes in the 0.001 in. plating 


Controlling 
Corrosion 


ralvan Galvanic 
posit 
Most 
lake conta 
the 


listribution of tl 


, 
line 

, 
faivan 
€ determined principally 
luctivity of the electrolyte 
lly dissimilar metals 


in this is 


Delt 
rmit maximum 
uuse of the relatiy 
nvolved. Such cont 
metal-to-metal 
yrrosion 


in’ pie 
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Ll. Concentration-Cell Corrosion 


corrosion occurs when 
areas on the surface of 
different con 

same solution, thus 
ences in electrical po 
Suc h a 


This type of 
two Or more 
d are exposed 
centrations of the 
setting up diffe 
x hen 
of salts of the n 


different con 


solution consists 
etal itself, existing in 
different lo- 


tential 


entrations 


Path of 


High metal-1on 
current flow 


Low meta/ concentration 


son concen 
fration 








Fig. 4—Concentration-cell corrosion at 
the faying surfaces of a spot welded lap 
joint. Electro-chemical current flow re- 
moves metal at the low-metal ion region 
which causes pitting. 


metal surface, it is 
al-ion cell. This con- 
Fig. 4 where 
solution at the 
joint 


cations along the 
known as a met 
dition is illustrated in 
the corrosive faying 


surface of the is relatively stag 


5. Stress Corrosion 


++ 


ai | 


pope OD) 
4é@ 


Tensile stress. +» | 000 pe 
Pleg 


—o—__+—_ 


Wl clad AZ3IX-h sheet | 


nant as compared to that surrounding 
the crevice. In the outer region, metal 
will dissoive and enter the solution as 
metal-ions. The concentration of these 
ions in the crevice becomes higher 
than that outside because of the move 
ment in the larger volume of solution. 
Whenever a higher metal-ion concen- 
tration exists in one region than in 
another, an electrical potential is 
created between the two points; the 
region with the higher concentration 
is cathodic. Current leaves the metal 
at the point of lowest potential and 
passes through the solution to the 
point of highest concentration of 
metal-ions where it again enters the 
metal. In this process, metal-ions are 
carried into solution at the point where 
the current leaves the metal causing 
a localized attack or pitting. 
Solutions containing varying amounts 
of dissolved air or oxygen form a de- 
structive type of concentration cell, 
called the oxygen-cell. A deposit, 





crevice or sharp corner that prevents 
the diffusion of air into the solution 
in these areas will result in difference 
in dissolved oxygen in the solution 
The result is accelerated corrosion be 
neath the deposit or within the crevice 
or corner. A typical oxygen concen 
tration cell is illustrated in Fig. 5 
In the oxygen-cell, the flow of cur 
rent is opposite to that in the metal-ion 
cell: current flows through the solu 
tion from the metal inside the 
to the metal outside 

In some instances 
velop into much more power 


revicc 


oxygen cells 


Current tlow- 





Low oxygen concentration 





Fig. 5—Oxygen-Cell in a crevice of a spot 
welded lap joint. Current flow is reversed 
as compared to the metal-ion cell of Fig 
4. Metal is corroded at the 
region inside the joint 


low-oxygen 
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Fretting Corrosion 


erioration that 

acting, highly 
rfaces when subjected 

(vibratory) mo- 
led chafing cor 
Both 


alternating resses 


i 
motion aue to 


latix 
PCAALING 


and 


rosion 
presence of 
S occurrence 

their 
fretted 


This 


have 
gi t ¢ I of a 
area which raiser 


106 


The combined effects of stress and 
corrosion on the behavior of metals 
is considered as stress corrosion. Only 
static tensile stresses have been found 
to influence stress corrosion cracking 
Failure of this type are due to the 
corrosive attack which causes pits that 
generally extend perpendicular to the 
direction of the tensile com 
ponent; such pitting results in stress 
concentrations. This stress concentra 
tion causes the metal to crack at the 
base of the pit, thus exposing fresh 
metal to further corrosive attack 
mutually accelerating effe 


stress 


These 
cts finally re 
sult in complete failure of the metal 
Fig illustrates the 
of several magnesium 
period of atmospheric 


loss in strength 
alloy after a 


exposure 





type of failure has been found in many 
highly loaded machine parts such as 
shafis, splines, connecting rods, 
knuckle pins, clamped or bolted 
flanges and couplings. Figure shows a 
failed aircraft engine bracket 
frettings 
Fretting 
tween any 
at least 


due to 


occur be 


corrosion can 
two contacting materials 
one of them is a metal. It 


may occur on either wet or dry 


f 


sur- 


faces. Under dry conditions, 
the best resistance to this type of cor 
rosion is found when one of the met 
als was brass; the poorest 
when one metal is 
steel. The resistance 
conditions, is obtained with nickel in 
combination with all metals except 
itself and the least with 
stainless with 
other metals 


surface 


resist 


ance 


occurs stainless 


best under wet 


resistance 15S 


steel in combination 
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Passive oxide Foreign material creates 


film protects low oxygen region which 
exposed —-¢ prevents the repair of 
surfoce ¥ ~ ssive film 


AAA Xo 
Direction of current flow 
Fig. 6—Active-Passive Cell is the result 
of a low prevents 
the formation of a passive oxide film. Such 


oxygen region which 
corrosion affects stainless steel which de- 
pends on oxide films 


alled act 


destructi cells 
cells. Such 
on metals 
tightly 


rosion 


Ive Passi e 


cells are prone to occur 
which depend 


adhering oxide 


upon a 
film for cor 
the austenitic 
If an adequate supply 
of oxygea is available to heal any 
breaks which may occur and to main 
tain a continuous film. the 
said to be in th passive state If 
breaks in the film occur 
reparable becaus f an 
ficiency, th 


resistance such as 


stainless steels 


metals are 


and are it 
oxygen 


10S¢ ire pecome ctive 


Deposits of foreign material on sur 
faces of stainless steel may render the 
areas under the deposits active and 
pitting will result. Fig. 6 illustrates 
a typical active-passive cell which can 
develop from an oxygen concentra- 
tion cell. The intact film area with 
high oxygen concentration acts as the 
cathode of the cell and the area where 
the film is broken becomes active and 
acts as the anode. The current is due 
to the potential between the small 
active area beneath the deposit and 
the large passive area outside. If such 
deposits are removed periodically any 
breaks in the passive film will be per 
mitted to heal and this pitting wiil be 
prevented 


Preventing 
Concentrztion Cell Corrosion 
1. Avoid riveted or spot-welded lap 


joints. Use butt welded joints 
2. Seal ali lap joints with solder, 


The presence of a small pebble on the 
bottom of a galvanized chicken 
trough this 
corrosion 


feeder 


caused concentration cell 


weld metal or caulking 
3. Avoid sharp corners 
angles, pockets, or conditio 
permit solids or liquids to colle 
4. Design liquid transport 
ment for a minimum of turl 
and air or 
5. In 


use wood, 


gas entrainment 
contact with meta 
insulation or 

which absorb or retain liqui: 





Stresses may be internal or applied 
or a »f both. Internal 
stresses are produced by several meth 
working 


tempera 


combination « 


ods cold 
from high 
microstructural rearrangements involv 
ing volume changes 
py cold working, mechanically stress 
ing, by shrink fits, and those induced 
during welding or other thermal treat 
ments, may be 
Such in 
generally of greater importance under 
conditions than those 
which are applied If sufficiently high, 
oncealed stresses may compli 


unequal ooling 


internal 


ires or 


Stresses caused 


lassed as internal 


1 
stresses terna Stresses af 


stress-corrosion 


these 
ate design computations because their 
magnitude is difficult to 


Also, the magnitude of these 


determine 


stresses 





Preventing Fretting Corrosion 


1. Reduce relative motion by in 


creasing the contacting force 


> 


2 Inc rease the 
contacting metals 
3. Thoroughly 
surfaces to completely exclude air 
4. Roughen surfaces to increase the 
friction and minimize slippag 
5. Induce residual surface 
by shot blasting or cold working 


hardness of 


surface 
contacting 


lubricate 


stresses 
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is different from point to point within 
the metal and minimum values vary 
considerably with the type of metal or 
alloy and its environment 


How to Avoid Stress 
Corrosion Failures 


1. Relieve residual 
nealing 


2. Add 


corrosive 


stresses by an 


suitable inhibitors: to the 
medium 

3. Use surface coatings to protect 
structure from corrosive medium 

i. Paint magnesium alloys; use al 
clad aluminum alloys; apply electro 
deposited coatings on other metals 

5. Heat-treat alloys to dissolve pre 


cipitated constituents; this may im 


This crack adjacent to a spot weld in a 
railroad refrigerator car tank 
caused by 


brine was 


stress corrosion 


prove the resi 
6. Induce 
the sirface 
or swaging 

Consider 


structures 





Fretting or chafing of clamping surface 
surrounding bolt hole served as a fatigue 
nucleus which resulted in failure. 


CONDITIONS OF SERVIC 


Although the problem of corros 
complicated, in many 

siderably simplified 
have complete and 
ing the application 
which is subject to corr 
his information, the designer 
proper materials and imc 
Preventative teatures into 
ee 


details are illustrated 








Optimum Gear [Train Ratios 


For Instrument Servomechanisms 


Ratio of motor speed to output shaft speed that gives the maximum excess motor 


torque available for driving a specified torque on an instrument servo. Practical 


method for designing gear trains to achieve a minimum moment of inertia. 


N. CANICK 


Servomechanisms, Inc 


IN THE DESIGN OF GEAR TRAINS for 


instrument servos in which 


torque availabl drive the ou 
shaft is not c¢ I 
function 
inism 
onsists of tv ssential p: 
timum gear re 

Designing a gear©r 

f 


rain OF minimum inertia 


tion; and ) 


The optimum gear reduction is de 
fined as that ratio of motor speed to 
output shaft speed that gives the 

’ factor when 


servo is producing a 


iximum torque safety 
specihe 1 
u at velocity The 
method for determining this optimum 


torque it 1 given 
ratio, is inherently capable of any de 
iracy. It also permits th 
nclude in his calcula 
factors as gear efhiciencies 

’ friction torques 
For an example of how the 
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method 
d system indi 
block diagram Fig. 1 
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1d stability 
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Fig. 1 — Essential elements’in a 
typical servomechanism system. 
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reduction ~~~ ~~Qutput 
short 
Fig. 2— Two step speed reduction 
train in a mechanism unit for a servo. 
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Torque, o2 in. 


Fig. 3 — Torque-speed and power charac- 
teristics typical of motors in general use. 
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Torque , 0c in. 


Fig. 4—Graphical method for determining the 
optimum gear reduction ratio of a step train. 
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MOLTEN METAL in reservoir at left PRECISE CONTROL of n 
f reed ntrifugal ature, pressure on the metal 
the mold, and temperatur 
ooling water are key 
asting process. The 
the reservoir forces molter 


into the molds at a pressure tl 


Electric Controls 


For Casting Machine 


An electric timing system is the heart of a new casting machine 
that automatically forms three 1}-lb solder bars every 20 seconds. 
Four timers energize six relays that cycle solenoid valves in a 
series of hydraulic circuits. By sequencing the operation of the 
various hydraulic cylinders, the Castomatic machine fills the 
molds, which are water-cooled, opens the molds and finally ejects 
the cast bars. The molten metal circulates in a closed system so 
that oxidati‘on and contamination are avoided. Through regula- 
tion of the pressure and temperature of the molten metal as well 
as the rate and direction of solidification, bars of uniform struc- 
ture and appearance, and exact shape and size are produced. 
Federated Metals Division of the American Smelting and Refining 
Co. holds U. S. Patent 2,459,892 on the Castomatic (R) machine 
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control the rate of flow of the cooling water. 











ELECTRICAL CONTROL SYSTEM for sequenc- 
ing the machine elements is made up of four motor- 
driven timers and six relays. The timer circuits are 
tied into the pressure control, mold control and ejec- EPOT 
tor pin control solenoid valves in the hydrauiic cir- -—| M/\\y-—4 
cuit. The ejector pin delay timer is used to allow Ls pe a 
sufficient time for mold to open and pressure con- ‘ seal aren, [+—_—— 
troi valve to reopen before the ejector pins move. EPOTME PT 
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PRODUCT DESIGNS 


RECEIVER (left ccupies less than one-fifth the front removed with a key of the 
formerly 1 1 old unit (right). Seven same ised in « ing coffee cans. ““Wobbling-bellows 
iled nm atmos] l or rral 


panel and case. Band is 


nesphere of rotary ontrol shafts are integral parts 
I t 
the joint between of the knobs, tl tribut 


, mnactn Fase 
ng to npa of un 


Subminiature Components Reduce Size of 


Twelve-tube low-frequency set developed at the National Bureau of Standards has seven 


ER-ASSEMBLY CONNECTIONS TRANSFORMERS 
rojecting wires and small plug t t 


which measure 4 by 
doubl ined 


4 by 13 in 
use permeability-tuned indicators of 
s and Q of 70 at 135 ke 


and 


Resonating 


washer-shaped and mounted in the end of 
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H-F Oscillotor 
325-685 KC 


Antenna 
input 


Beot - frequency 
oscillator (36KC 


Output 
<4 — 


SUPERHETERODYNE CIRCUIT provides continuous I'welve tubes 
tuning from 190 to 550 k intermediate frequen y ot two 135-kilocy 
135 ke a sensitivit of fiv microvolts for six decibels two kilocycles 
l-to-1 rat por tput of 100 milliwatts heaters, screens 


sun OI a n pov sutpu 


Radio Receiver by 80 Percent 


subassemblies, which are fastened to each other and to a 5} by 17 in. front panel 


AUDIO OUTPUT TUBES plug into « 
the case. Gain control has a high-temperat 
bonded to a small glass cylinder, wh 
lines of silver int Thes 
engaged by a precious-metal | 
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Multi-Station 
Dictating 


System 


Thomas A. Edison, Inc. of W. 
Orange, N. J. modified their 
Voicewriter dictating machine (Prod- 


have 


uct Engineering, May 1949) for re- 
mote operation from as many as 20 
separate stations. In this Televoice 
system, two pairs of twisted wires 
couple telephone-type station instru- 
ments to a central recorder. Each sta- 
tion, wheth.¢ desk or wall mounted, 
has a press-to-talk button in the hand- 
set, a red “busy” light and a base but- 
ton. These are part of a visual and 
audible electronic signal system that 
enables the dictator to play back a 
recording and make corrections, and 
warns both recorder operator and dic- 
tator when the disk is approaching the 


“full” point, necessitating a change 


STANDARD 


tem componcel 


TELEPHONE RECEIVER is the only sys 
t handled by the dictator. Pressing the hand 
disk by actuating a clutch in the re 
base button plays back the last fifteen to 
words. Simultaneous operation of both 
es a solenoid to punch a hole in index slip 


button starts the 
rder, whereas the 
} 


twenty recorded 


buttons caus 


114 


Punch housing 


MODIFIED RECORDER has solenoid-operated instead of fing 
punches on front carriage and two signal lamps—one to show wh 
busy and the other to flash if the 
buzzer notifies the secretary when a new disk must be 


machine is not fully pr 


»pr ing -loaded 


s0lenoid piungers 


CORRECTION and length markers travel 54-in. length of 
index slip in synchronization with 1}4-in 


recording arm across the face of the disk 


movement ot 
When either a 
correction is made or a batch of dictation completed, sig 


g 
nals from a station energize the solenoids by momentarily 


discharging a capacitor through the coils 
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INTERMEDIATE” and 


approach and finish of a di 


end 


1 
SA 


} 
DY 


switches for signalling the 


producing 


ticking sounds 


in the station instrument are actuated by two independently 


ble 


\¢4 
Keying disks 


TWO-POLE SHIELDED 


record 


erated by 


1it when the station f 


turns switch to “record 


rang 


) 
Propuct 


odu 
t 


} 
i 


I 


n the 


rriage 


~ 


Resembling in 


PRs un 


SWITCH changes system from 
Rotary solenoid actuator is op 
" itor discharge 


lus a resistive holding cir 
ise button is depressed. Coil spring 
position when button is released 


ft contacts prevents flash-over 
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many ways the telephone-type relay, the 
assembly is mounted directly on the to; 


switch is single-pole doubl 


throw the 


tween opening and closing det« 


SLOTTED SLIDE has been modified to lo 

and reproducing heads in two operational p 
“record” and “neutral”. In “record”, both heads 
the disk, the reproducer being offset to 

by about three grooves; in “‘neut 

Rollers attached to the heads r 





ae ee ee ee | 


? 


CUTTER ASSEMBLY hangs from a traveler that rolls 


boom 


along guide rails extending the length of the 20-ft 
Latter can be swung in a semi-circle around the 12-ft mast 


No Master Pattern 
Used in 
Sprocket Cutter Fatal 


Rotationa 





Sprocket wheels having diameters from three inches to 
five feet and as many as 361 teeth can be cut from sheet 
steel up to 6 in. thick with the Schrock cutter. Six 
minutes are required to cut a 25-tooth sprocket of one- 
toot diameter from }-in. sheet. The machine is not of 
the tracer type because no master pattern is required. 
Five gear shift systems and ten cams determine the 
rotational speed of the entire cutting unit and radial 
movement of an oxy-acetylene cutting torch mounted 
on a carriage. The assembly is suspended from an over- 
head crane and positioned by a centering point that 
rests in a hole punched in the surface of the steel sheet. 
Power for the 1/20 hp drive motor and gas for the 


torch are delivered through cables and hose that hang MOTOR ROTATES upper 
from the crane. Accuracy of the 1 /8-in. cut is such that speed drive and bevel gear 
only the sides of the plate adjacent to the teeth must torch-m met ams 

be machined to establish the proper face width of the 

teeth. Manufacturer is the Idaho Sprocket & Machine 


Works of Boise, Idaho. 
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/eod to motor 
Ges lines to cutting torch volves 


Shift knob for _ 
system 3 


~~Ghift system i 


~~~ Shift system 4 


_ Source of power 
“in geor coge 
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~ (Knob is set for 16 teeth; 
position 2 is tor I7 teeth, ete.) 
































r 


TM (I my at 


COT TTT TT Lh cower, soos 
































NUMBER OF SPROCKET TEETH is determined by ad 


setting 


justment of the five gear sy on panel 1 


the basis tor positioning the other panels With | 
on A, ratio on panel | ts quadrupled; on B, it is doubled 


] / 


on C there is no change; on D, it is 1: and on 
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PRODUCT DESIGNS 


Low-Cost Testing Machine 


Unitized and interchangeable elec- 4 
tronic assemblies have made it pos- 

sible to produce a line of new uni- 

versal testing machines that cost 

about half as much as standard ma- 
chines of the same type and capaci- 

ties. These Super “L” machines 

have capacities ranging from 1,200 

to 400,000 Ib and each model has a 

50-1 spread of testing ranges, namely 

full capacity, 1/5 capacity and 1/50 
capacity. Zero loads for the three 
ranges are the same, all being read 

from different colored scales ou a 
single 28-in. dia dial. The indicat- 

ing sys.em is electronic and entirely 
separate from the hydraulic loading i 
system, thus making it possible to 


Hydraulic loading “Unload” 
change the test ranges during a test ylinder assembly wheel 


without altering the rate of loading. 
Engineers at the Tinius Olsen Test- 
ing Machine Co. of Willow Grove, 
Pa. have also made provision for the 
rapid installation of an automatic 
pen recorder at one end of the cabi- 
net and different size load cells in 
the loading arbor, the latter to facili- 
tate testing of specimens in ultra- 


low ranges to high accuracy. 


(Above) Hydraulic loading cylinder 
assembly has low center of gravity, 
thus obviating need for rollers and 
guides, and reducing shock when test 
specimens break. Testing speeds are 
infinitely variable up to 2 in. per min 
from the “load” and “unload” control 


wheels at right end of base cabinet 


(Below) Graduated scale divisions on 
the 28-in. dia dial are spread over a 
307 deg arc so that standard drive 
gears can be used in the recorder pen 
drive mechanism inside the cabinet 
For ease and accuracy in taking read 
ings, each set of scale numbers 1s iden 
tified by a different color. The “high” 
scale is in red, the “middle” scale is 
in black and the “low” scale is in 
green. This feature is also used in 
the “windows” in which the scale 
range limit and number of pounds per 
division appear with the appropriate 
color as a background 
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(Left) Electronic indicating system 
consists of two panel assemblies, each 
of which has interchangeable subas 
semblies. Hydraulic pressure from the 
ioading cylinder actuates one of the 
Bourdon tubes which displaces the 
core in its differential-type transmit 
ter. The signal generated is then 
amplified and feed to the servo motor 
which turns the dial pointer. Recorder 
pen drive assembly is attached with 
two machine screws. Rod has knol 
at recorder end. By turning the re 
corder pen control rod 180 deg, rack 
engages the large gear shown or a 
smaller concentric gear (not shown), 
thus providing either a 2:1 or 1:1 
) re: - . 0% ratio between pen and dial pointer 


transformer 


Contro!/ rod 
fo recorder pen 


(Below) Null balance circuit con 
trols movement of the dial pointer 
Output from Bourdon tube signal 
transmitter is 180 deg out of phase 
with that of balancing transformer 
The voltage difference is fed through 
the amplifier to one phase of the two 
phase servo motor. Other phase of 
the motor is energized continuously 
When the transformers have equal 
out-of-phase voltages, the motor is at 
rest. As soon as the Bourdon tube 
moves the transmitter core, a restoring 
signal is produced which causes the 
motor to bring system into balance. 





Servo motor 


\ 
Vso 1 
bP ~ pa > 


transmutter 


| 
[| Amplifier 


Signal 


— 


To zero 
ojduster 
nob 


(Left) For conducting tests in the very low ranges 
provision is made for rapid attachment of different 
size load cells to the crossheads. Plug-in conne 

tions on the side of the cabinet are provided for 
the loac cell control cables. The many standard and 
specialized tools for testing different materials such 
as Cast iron, cement, asphalt plaster wood and re 

fractories are easily located on the crossheads 


Propuct ENGINEERING — JuLy, 1951 





oe ee ee ee 


Mechanical Vibrator Adjusts 


Che mechanical vibration exciter shown is being used at the Glenn L. Martin Company, Baltimore 
for investigating the vibratory charac‘eristics of aircraft components. Two counter-rotating 


horseshoe weights move toward and away from their axes of rotation which will vary the force 


UNBALANCED FORCE is prod iced by a matched pair of eccentri THE TWO DRIVE GEARS 
weights, gear driven at equal speed Each weight exerts a centrifugal the hollow shafts that are 
torce at its center of gravity that ts normal to tts axis of rotatior ngle bell cranks at the 
If the two weights have no relative angular lispla ment, the result 
tor exerted by the vibrator rtical and varies sinusoidally as 
All horizontal components of the force are cancelled 
rotate the weights in opposite directions. Maximum 


e equals the sum of the individual unbalances 





Redesign Extends 


Tool Ca pacity 


The hand crimping tool is an essential part of the 
Buchanan system of making solderless connections. 
Stripped ends of the wires to be joined are placed in 
copper splice caps in the tool and crimped into place, 


resulting in connections that are secure both electrically 
NEW CRIMPING TOOI 


small sizes of sol lerless 


and mechanically. The tool was recently redesigned to 


permit its use on both large and small splice caps. In ponte 
: provi 
addition, the redesign has cut its cost appreciably and 


reduced effort needed for operation. 
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Output Force While Running 


while they are in motion 


The output force can be changed without stopping the machine and anv 


pre-set value of force can be held automatically over the entire speed range by an electronically 


controlled servo system. The direction of the output force can also be adjusted to any desired angle 
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RESISTANCE TO ABRASIVE WEAR FROM 
WET QUARTZ SAND 


Metal - 


urfacing 


Gos weld 


Excelient 


Are weld 


3 


Relative Abrasion Resistance 


for Original — 





OB%C B%Cr SC S540 Composite 

: ‘ 14% Mr Tungsten 

rtocing . Aust. Cr- Co-W Cerbide 
tron Tywes 


g S Rotio of Weight-toss to that of SAE 1020 Steel 


Parts 


j 


WITH A PROPER CHOICE OF MATERIAL many 
metal surfacing applications result in an 
outer layer and part being more durable and 
wear-resistant than the base metal. For ex- 
ample, hard surfacing of rolling mill guides, 
cement grinders, and oil-well drills, has re 
sulted in surfaces that are superior to heat- 
treated alloy steels; surfacing of gasoline 
engine exhaust valves has become standard 
practice. 

In the case of metallizing, many unusual 
applications have developed; these range 
from protecting steel structures from at 
mospheric corrosion to the spraying of 
printec electrical circuits on plastic bases 
Shafts built up with sprayed -metal have 
shown excellent bearing qualities due to the 
porous nature of this material. 

The very thin coatings from the high 
vacuum process have opened new fields 
Current metal shortages have been an im 
portant factor 


IMPACT RESISTANCE TO 
CRACK Af DiA.x $ LONG 
CYLINDER 


Deformation in Percent 


Accumutoted impoct Energy in 1000 Ft- Lo 


Welding APPARENT HOT HARDNESS 
The problem may be one of sliding Praca 
metal-to-metal contact, rolling contact, heavy , ‘ ;Loss in hardness 
shock or impact, corrosive action, or high- \ offer & min vader ead 
temperature operation. Although hardness 
is usually directly related to the resistance 
of abrasive wear, the structure of the surfac- 
ing material is also significant. Based on a 
series of laboratory tests, a comparison of 


Fig. 1—-Selecting a proper surfacing ma- 
terial is dependent on service conditions of 
the particular application. (A) For abrasive 
wear this chart shows the relative values 
of common types of facing materials. (B) 
In applications of shock loads, the facing 
materials chosen should possess energy ab- : 
sorbing qualities without fracture. (C) An- A . bo i? TAX IAS 1B2 1c 
other factor to consider is that of strength ig rg mien ae f 

at elevated temperatures. ‘ AWS Giossificotion 


American Brake Shoe 


-. Rockwett C Hardness 
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FLAT SURFACES 


th abdrasior resistan 

materials in contact 

shown in Fig. 1(A) 

graph (Fig. 1(B) illu 

impact resistance of these 
} 


, 
that two materials did not 


sorbing a total of 50,000 ft 


The apparent hot hardness of 


rt = 
materials is shown in Fig. 1(C) 
creep or loss in hardness after as 
of 2 min is illustrated. With such 


p I ‘ material is 


t 
simplified to that of un ing the serv 
e conditions 

The method of welding 

attect the final properties o 

Most of the data in Fig. 1 is based o 

rials which were gas welded. In one 
stance there is a very wide difference in the 
wear resistance due to the method of surfa 
ing. This is shown in Fig. 1(A) for the 
omposite tungsten carbide (fine-granule) 
material. Here, the particles of 
urbide are contained in a hollow welding 


rod; with the high temperature of the ele 


tungsten 


} f + masticles t ; 
tric weld, most of the particles become 


solved in the matrix. This is shown 


Fig. 2. Gas welding having a 
} j } ; 


heat does not dissolve 


reta 
the particles which possess Outstar 


resistance 


Metallizing 
Spraying finely divided part 
netal is another method us 
metals as well as non-metalli 
most common method utilizes 
which wire is fed into an oxy 
and a blast of high velocity 
jects the small particles of met 
surface to be coated. The me 
tachment is not fully 
particles are no long 
reach the surface to be 
basically one of mect 
a small amount of weld 
cementation between 
Although the meta 
ically resembles that 


lal 


the physical propert 
The structure is not 
a resemblance to 
metals The 

ings 1S guite 

and all coatings 


To insure a sati 
base metal, a ce 
preparation is necessary 
cedures are illustrated 
four types shown in Fig 
s preferred since the 
effect 18 less severe 
includes the effects d 
or torsional stresses and 
reduced shaft diameter 
One of the greatest uses of metallizing 


aim 


in the salvaging operation of extremely wort 
Or mis-machined parts. For this purpose 
there is available a wide selection of metals 
and alloys. These coatings can be applied 


without overheating and distortion 
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Fig. 4—Type of surface preparation increases the stress concentration effect in shafts 


subjected to bending and torsion. Grit blasting shows the least detrimental effect 
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Fig. 5—Aluminum or zinc metallized surfaces are effective corrosion resistance coa 


ings. (A) For under-water and corrosive media, resinous sealer reduces the exposure 
of metallized surface and prolongs life of coating. (B) Paint applied to sprayed metal 


makes a more effective base to which the paint can cling 
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Scrap Steel Supply Is Dangerously Low 


ig inventor 


ASSISTANCE 


isiness, 


vint 


products, 


an be done only 


lle beca 


annot 


we of S 


124 


ind nsul en Thi long curr emerget {i 


Propuci 


tion but it ist also 
level 


situation 


mt 
avoid a 
this 


sate ) 


shortage 


This year, steel companies will need 
32 some 

last year’s 
Next year they will 


35.500.000 tons 


500,000 tons of s« rap 


500,000 tons more than 


ord tonnag 


ed over These ad 


have 
only t 


tonnages do not 


ured they need 


tional be 


oO pe 


ENGINEERING 





D-c brakemotor for applications 
requiring trequent starting, 
stopping and braking of load 


oice of D-C Motors 


Most new d-c motor applications are in a-c locations. Users are willing to pay the pre- 
mium for conversion to get the benefits of d-c motor performance. But the customer still 


wants his 'money’s worth, so the economic factor is involved in the selection. 


JOSEPH WINSTON stationary main poles. The magneti he speed of a d-c motor may be ad 
Design Engineer field set up by the armature poles is isted by changing the terminal volt 
Star Kimble Motor Division superimpose 1 on the main field in ge, the armature circuit resistance 
such a way as to strengthen the main or the main field flux. If the spec j 
THE CHOICE OF THE PROPER TYPI pole flux under one pole tip and t s costly induction motor 
of d-c motor for a given application weaken it under the other. Wher were varied by changing the terminal 
is usually based on its adjustable specu the armature teeth and pole face tage, its Maximum torque and con 
characteristics. These characteristics saturate, the net flux is usually d t permissible torque output 
may best be explained by referet creased more under one-half he v greatly reduced. The torque 
to the following equation pole than it is increased under th nduction moter at any speed 
K (PIR other half. The result a et d is pr ial the square of its 
Motor RPM crease In @ U r load, tending t ppl 1 voltage; whereas a d-c motor 
aia i Sas rt ' make the speed ri wcreased = may be use 1 to drive a constant torqu 
2 peace we win s , 1,R, dr however, tends t a ( while it minal voltage 
j the applied voltage the speed with increase in load n ried over a wide range 
2 the armature current the brush contact drop 1 at A plain shunt motor becomes un 
R the armature circuit resist proximately constant over a wid stable if it has a rising speed-load 
@ = the flux per pol : et 
agg : range of loads, the increased 1,R, curve. This type ec ve is obtainc 
varies from > 25 vole and decreased @ tend to offset one when the effect of armature reaction 
depending t h grad another to the extert that the 1 is greater in decreasing 
ised remains fairly constant I al than 1 ! effect of imecr 
When the a tul rrent f highly saturated short time ited d 
plain-shunt motor perated iron motors the armature reaction may 
constant voltage rises with load, tl have any noticeable eff th 
irmature becomes an electromagr icld flux at normal voltage 


with poles fixed in space tween th A study of Eq (1) will reveal that 
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load. This 
the 
imulative because 

causes higher 
reased load and 
1it breaker opens 


Dy the 


flow from 


or the motor destroys itself 

The effect on @ of demagnetization 
due to armature reaction is in general 
greater percentagewise at reduced exci- 


tations 


1 overloads. Furthermore it 
shunt motors 
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might their speed 
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Plain shunt 
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Medium. 
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Stab. shunt (adjust 


Light series to give 


speed-load curve 


Medium 


mutation 


Limited 


5 10 at base speed 


15. 20 at top speed 


n by field 
control common. Higher 
rang¢ obtainable in special 


designs 


Adjustable-speed applications 
requiring wide range of field 
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Series shunt 


ximately 50-80 


High, often 50-100 


Compound 


High. Depends on amount 


of series 


ies resistance. Not generally used 


Approximately 15-50 


Approximatviy 20-25 





Very high. 


Widely variable. Danger 
ously high no-load speed 


Speed By series resistance. 


may be increased about 25‘ 


by field control. 


re series motor char Used where high 


are desirable but torque and fairly 


load speed must be speed are desired 
limited to a safe value. where wide voltage fluctu istic is desirable. Must not 


ation is expected. 


formance at a lower cost than a con- 
tinuous duty, 10 hp, adjustable-speed 


Compound and Series Motors 


Compound d-c motors are required 
for certain types of service. When 
hey are supplied it is the general prac- 
tice throughout the motor industry 
to make a slight price addition over 
the cost of a stabilized-shunt or plain- 
shunt motor of the same rating. The 
same addition is made for series mo 
tors. A summary of the general char- 
acteristics of series motors and com- 
pound motors with various degrees 

compounding may be found in 
Table I. 

Compound motors are used where 
high starting torque is required in 
addition to fairly constant speed 
They are used for such applications 


is driving compressors which have 


ot 


no unloading devices, conveyors which 
start heavily loaded, pumps and min- 
ing machinery 

The series motor has a high start- 
ing torque and a highly drooping 
speed-load curve. It is capable of 
starting and accelerating heavy loads 
with lower current inrush peaks than 
would be encountered if a stabilized- 
shunt or compound motor were used. 
Series motors are used mainly for 
powering equipment such as cranes, 
hoists and winches, where the high 


Starting 
constant 


Used for very high starting 
torque and where a widely 
Used varying speed-load character 


be belted to load 


speed regulation of the series motor 
results in more careful handling of 
heavy loads. The main disadvantag 
of this type of motor is its tendency 
to run at dangerously high speeds at 
very light loads. A series motor should 
be coupled to its load by some posi 
tive means such as a gear, chain, or 
coupling rather than by belt 

Where series motor characteristics 
are desirable but the no-load speed 
must be limited to some defnite value, 
a very heavily compounded motor 
sometimes called a series-shunt motor 
may be specified 

D-c motors can be built with a 
great variety of speed-torque char- 
acteristics which give performance 
comparable to what would be ob 
tained with counterpart induction mo 
tors. A compound-wound d-c motor, 
for example, may be designed to giv« 
performance similar to that obtained 
from a high-slip induction motor, 
while operating with a higher full 
load efficiency. Series motors may be 
used to rapidly accelerate loads with 
lower power losses than are encoun 
tered in the case of induction motors 
doing the same jobs. 


Temperature and Cost 


Some applications of d-c motors r¢ 
quire that they be operated in un 
usually high ambient temperatures. It 
frequently happens in applications of 
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Fig. 2—Small d-c explosion-proof motor designed for 
Fig. 1— Relationship between heat-dissipating surface per mounting in the air flow of an axial fan. Cooling effect of the 
horsepower and horsepower for a line of 1,750 rpm d-c motors driven fan makes possible-a smaller than usual frame size. 





Fig. 3 — Fifty hp. d-c gearmotor provided with two shaft extensions for 


airplane crane — two different output speeds required. Use of one such 
motor proved more economical than two motors of different speeds. 


Fig. 4— Fifteen hp. d-c gear brakemotor de- 
signed for lifting and, lowering tanks between 
decks of LST vessels. Similar motors are used 
for raising and lowering submarine periscopes. 
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Fig. 5—Relationship of weight to horse 
power for a line of general purpose d-c 


motors. Pounds per hp. decreases with size 


If the armature and commutating 
windings are reversed while the motor 
is still running, the counter emf of 
the motor and the line voltage will 
add up directly to produce a high 

trent in a direction opposite from 
that of the normal motor current, 
giving rise to a high braking torque 
as in the case of dynamic braking 
This is known as plugging. When a 
d-c motor is plug reversed, it should 
have resistance inserted in its arma 
ture circuit to limit the current peaks 
The use of frequent plugging by 
means of a limit switch or manual 
control may require the use of more 
costly insulation or an_ oversized 
frame. 


Starting as well as stopping enters 
into the final cost of a d-c drive 
While fractional-horsepower d-c mo- 
tors may in general be started directly 
across the line without ill effect, it 
1S the usual practice to use some type 
of starting equipment with integral 
horsepower d-c motors. In certain 
special applications, however, integral 
horsepower d-c motors may be thrown 
directly across the line, thus keeping 
the cost of starting equipment at a 
minimum. For example, one hoist 
manufacturer builds equipment in 
which a loaded 6$ hp, 1600 rpm 
series d-c motor is successfully started 
directly across the line. Before using 
an integral horsepower d-c motor for 
a line-start application, many factors 
must be considered, including the fre 
quency of such starts, generating 
capacity available, method of coupling 
to the load, and load inertia. Each of 
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Fig. 6 
71 


1951. Below about 1,000 r.p.m., 


these elements influences the feasibility 
of !ine-starting in the 
plic ition 

Where 
the d-c motor selected should be series 
or compound-wound. The high start 
ing torques developed by such motors 
result in shortened accelerating periods 
ind lower peak inrush currents. Where 
a compound-wound 


projected ij 


line-starting is considered 


motor is line 
it will come up 

starting current peaks 
shunt field is kept excited at all t 
In the hoist application refers 
above, the motor 
many commutating poles as 
poles. This arrangement is 
wherever an integral horsepower d- 
motor is to be started directly across 
the line. It results in satura 
tion of the commutating pole magnetic 
circuit and reduced short-circuit volt 
ages in coils undergo nz commutation 


started, 0 speed with 


lower 


series used had as 
main 


desirable 


lower 


It is common practice among motor 
manufacturers to build two and 
pole d-c motors which are to operate 
at constant speed with only one-half 
as many commutating poles as main 
poles. Since somewhat better com 
mutating conditions may be obtained 
by using the same number of commu 
tating poles as main poles, this ar 
rangement is to be preferred in ad 
justable- speed d-c motors designed 
for operation over a 3:1 or 4:1 speed 
range. Even though it is 
use longer commutating poles on ma 
chines having half the maximum num 
ber, it is cheaper to make one-half as 
many of the longer commutating poies 
than it is to make twice as many 


four 


usual to 


Curves showing relationship between speed and cost per horsepower for typical 
} hp standard d-c motor and gearmotor. Cost represents average prices as of Jan. 1, 


the gear motor generally costs less 


Where a red ed 


1) tat r nol , 
ommutating por SIs used 


shorter ones 


er ol 
s a reduction in total coy 
the weight of the coppe: 
less 
In applicati 
important factor, a ugnt 
tained by going 
a given horsepower. The 
Fig. 5 show the variation of weight 
, } + ) 
with horsepower for a line of gen 


urpose d-c motors. Beyond a 


i ; 
tain increased 
| 
I 


difficultic 


point, greatly 


OSSesS commutation 


cessive vibration and ventilatio: 


tat > mal it mnr ] 
tations make 1 impracti 


cases to save weight 


higher speeds 


For low speed ipplications a 


ap} 

often results i ess 
C ompac { 
Fig. 6 show the relative 
lars per horsepower for d 


pear 
motor costly 


more unit curves otf 


cost in dol 
71 ral 
+ hy 


ratings at various speeds both as a 


I 
gearmotor and as a conventional-t 


The 


rmotor for low-speed drives is r 


motor cost advantage ol 
lated to two factors. First, the 
is required to furnish less torqu 
alled for 
, 
Second, the 
ioned latively high sp 
signed for relatively high speeds 


would be from a 


drive motor can 


onseq rent economies 


Ithough adjustable speed is 
abiy the main reason for the in 
ise Of d-c motors in recent 


speed control is a relatively infrequent 


years 


onsideration in fractional horsepower 
applications. Therefore, the 
d-c fractional offers little competition 


motor 


O its a-c counterpart 
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Fig. 1—Chains and spindle — 4 enclosed in thirteen housings 
are lubricated by an oil fog produced by two lubrication units 


Wetting Characteristics 


Of Lubricating Aerosols 


D.G 


IN THE PAST SEVERAL YEARS, an in- 
tensive investigation has been 
ducted to determine the basic theory 
underlying the behavior of lubricat- 
ing Although incomplete, 
this study has provided sufficient fun- 
damental information to justify a de- 
velopment program that resulted in 
the design of the Micro-fog lubricator 

To carry on this program success 
fully, much specialized equipment had 


con 


aerosols 
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to be designed and built. The first 
problems were to develop equipment 
that would produc: an aerosol of uni- 
form characteristics and measure the 
size of the fog particles. After equip- 
ment for these purposes had been at 
tained and standardized to the point 
where confidence could be placed in 
their performance, much interesting 
data were accumulated and analyzed 

Experiments indicate that a definite 


)- 


A. NORGREN COMPANY 


relationship exists between the veloc 
ity of impingement, aerosol particle 
size, and wetting or lubricating ability 
as shown in Fig. 2. These data show 
that the wetting characteristics of an 
aerosol depend 
the particle diameter and the velocity 
of impingement upon the surface to 
be wetted, other factors such as quality 
of surface finish and temperature re 
maining constant 


upon the square of 


13] 























Fig. OS ay of velocity of impingement and aerosol particle size a 
when 


lubricating aerosols. Effective lubrication is achiev 
particle size re impingement velocity are as defined in the wet region. 


Fig. 3—Micro-fog lubricator constructicn for producing an airborne oil fog. The 
lubricator is relatively dry and becomes a wetting agent through 


tine fog leaving 
a reclassifying action at the point of application. 


operating range and performance characteristics of Micro- 


Fig. 4—Recommended 0; 
fog lubricators. (A)—For services requiring 1 to 3 cu ft of air per min. (B)—For 
consuming 


air 5 to 14 cu ft of air per minute. 


i method to achieve 


where 
ire low it appeare 
ease the aerosol par 
, 


rons at the lubricator 
particle size must be main 
unt i the point of application 


however tained 1 
° par 


1erosol having par ed. A means of increasing } 
, tel t i lassifying the oil 


sizes and re 
the point of appli ation offered 


1d1es 


o the probscm 

ricatin ier I ( Th lesired result was achieved 
which n diamete t im pract TY idic 1 al V a small fitting or Reclassifier. In 
attain a ve t n eme ibution of fe passing through this device, small 
t Y id { ined [tron I m les are caused to bombard 

| t f rait e other and also against 


approximately f ( 
greater to ach tting 1so pr th nected t ime iubrica ea 
vide good lubrica , Vi id thi | fittings the walls and labyrinths of the Re- 
In some a | ted tools and de while desir were ot mecessary assifier is action results in a 

t . t streamline 1 f rn of t rulati combination of small 

fog rtic i larger ones, which 


vices impingement 


700 ft per mit not obt é 
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at low impingement velocities readily 
wet metallic and lubricate 
them thoroughly and efhciently 


surfaces 

The turbulent action in the reclassi 
her uniformly increases the particle 
size of the aerosol being delivered by 
the Any the 
line fog if permitted to 
through the reclassifier would detract 
from the efficiency of the system, in 
that this fine fog would not have de 
sirable wetting or lubricating char- 
acteristics 


lubricator portion of 


oil Pass 


Since large droplets are 
considered undesirable, all the oil fog 
should be reclassified, and the size of 
the individual particles should be fairly 
uniform as they leave the reclassifier 

Thus the reclassifier, which can 
readily be installed between the feed 
line and the inlet connection of any 
air toot or bearing housing, was de 
veloped without compromising two 
important performance characteristics 
of the lubricator: (1) Lubricating de- 
vice need not be installed close to or 
adjacent to the equipment to be lubri- 
cated; and (2) Effective lubrication of 


quiring mul 
can be 


machine tools 


points ot 


intricate 
tiple 
achieved by one lubri: 
cessive concern for the piping arrange- 
and the use ot special stream- 


lubrication 
ator without ex 
ment 
line fittings 

On new installations, it is difficult 
to determine in advance whether or 
not a reclassifier will be required. 
Once the installatior. of the lwbricator 
is made and set in operation, however, 
a simple observation will indicate 
whether or not a reclassifier is desir- 
able. A cloud of oil fog in the ex- 
haust of an air operated device or 
bearing, being serviced by a Micro 
fog lubricator, definitely indicates that 
the aerosol is passing through the 
equipment without lubricating it efh- 
ciently. The installation of a reclassi- 
fier will overcome the discharge of 
oil fog and assure efficient lubrication 

The method of producing the air 
borne oil fog with a Micro-fog lubri 
cator can best be described with refer 
ence to Fig. 3. Air enters the inlet at 
the left and picks up drops of oil fed 
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into the airstream at the center of the 
lubricator. Most of this oil is atom 
ized into the space overlying the oil 
supply in the bowl. Droplets and 
heavy oil particles in the fog fall into 
the oil supply. Only the very fine oil 
particles (2 microns in diameter or 
smaller) are drawn into the discharge 
line of the lubricator 

In addition, a portion of the inlet 
air is permitted to bow directly through 
the lubricator without entering the oil 
reservoir. This free air combines with 
the airborne oil fog as it leaves the 
lubricator. Constant and uniform de 
livery of the oil fog can be precisely 
controlled. Fully visible oil feed pro 
vides a clear view of the rate of oil 
flow. Only about five percent of the 
oil that drips through the sight feed 
glass is converted into fine fog. Conse 
quently, precision adjustment of the 
oil feed is possible and metering to one 
drop of oil in five minutes is not un 
usual 

The operation of the lubricator is 
completely automatic, it operates only 
when air flows. A ball check in the oil 
feed tube holds the lubricant in posi 
tion between brief intermittent opera 
tions, thus assuring immediate flow 
the instant air is turned on. Automatic 
operation and precision adjustment of 
oil feed reduce to a minimum the 
possibility of oil flooding the lines or 
equipment being lubricated 

No liquid oil is directed into the 
air line. The oil fog is created in the 
chamber overlying the oil supply, only 
the fine fog enters the air line. This 
fine fog is relatively dry and becomes 

wetting agent only through some 
form of reclassifying action at the 
point of application 

The oil fog delivered by the lubri 
cator is of predetermined particle size 
and remains in suspension in the alr, 
thus it is possible to convey the fog 
long distances through the piping sys 
tem. The position of the lubricator in 
relation to the equipment served, there- 
fore, is not a critical consideration. In 
addition, uniform distribution of oil 
fog to multiple units in simultaneous 
operation is possible 

At present, the Micro-fog lubricator 
is made in } and j in. pipe sizes and 
two oil capacities, 4 and 4 pint. Al 
though the external appearance of all 
lubricators of this type is identical, 
internal constructions differ to provide 
maximum performance for either of 
two distinctly different operating con 
ditions 

An arbitrary standard has been es 
tablished for the specification of op 
erating range. All ratings are based 
on an applied line pressure of approxi 
mately 80 psi. The minimum air flow 











itistactory performanc< Is 


n as the lower limit of the operat 
[he recommended max: 
that which produces 
a pressure drop of approximately 5 
psi across the lubricator 

Air flow should not be less than the 
recommended. The maxi 
recommended air flow may be 
exceeded and satisfactory performance 
still however, 
conditions it must be expected that the 


’ 
how 1S 


minimum 
mum 
such 


obtained under 


pressure drop across the lubr yr will 
rated 5 ps If us 

re drop does not oO dize the 

the system being lubri 

lubricator at 

rated maxi 


re ised 
function of 
cated, operation of the 
than the 
mum is permissible 

In Fig. 4(A) are shown perform 
ance characteristics of the Micro-fog 
lubricator designed primarily for serv- 
icing high speed bearings and air op 
erated devices requiring small amounts 
of air, and where generally a reclassi 


uir flows higher 





Fig. 5 
tion 


134 


her 1S required 
crn 1ency 


When lubricating 


ur pressure ot Ap} 


bearings, 
oximately 1 


5 generally adequate. At this pressure, 


the free air consumption will be ap- 
proximately 1 cu ft per min. For lu- 
bricating devices having a free air re 
guiremernt of approximately 1 to 3 cu 
ft per min, this lubricator can be used 
up to 125 psi operating pressure 
Successful lubri 


ation 
and punches on blank 
thread rolling, and _ other 


ne D t le DOSS 
ing operation IS aisO po 


lubri however 
metal 
quire only a thin film of oil. On sucl 
applications, a reclassifier is generally 


tvp ti 
ype anion, 


to small forming jobs 


installed within an inch or two of the 
tool or Dart to be lu 

The performance 
shown in Fig. 4(B) 
Micro-fog lvbricator intended 
with small air tools having an 


characte 


are those 


Lubricator discharges oil fog on battery case and tool in thread rolling opera 
Reclassitier at discharge point improves fog lubricating properties 


sumption of trom 5 to 
nin. This lubricator is 


erated at line pressures of f 
100 psi but is safe tor Oo} 
pressures as high as 125 psi 
herent characteristics of most o! 


apf lications are such that a . 
lI 


is mot necessary. Occasionally a 


lassifier is desirable, however, to over 


ome an objectionable discharge of oil 
fog and to improve the lubricating em 
Acti al 


rmine whether 


iency of the system trials are 
isually necessary to dete 
or not a reclassifier is required on any 
particular application 

One application that 1 
flexibility of 
afforded by 


sown in 


installa 


aerosol 


f the 


view ola 


the lumbering industry ymmon 


countershaft drives 13 heads 
through individual chain drives. Each 
hain drive is enclosed in a housing 
which also encloses four bearings that 
support a trimmer head spindle 

Two complete lubro-control units 
mnected in parallel to an air supply 
are mounted on the ke hand 
of the machine frame I 
cludes a filter, a regulat 


lu ricator 


side 


The discharge trom one ator is 
fed to an distribi 


having six outlets: the 


aerosol head 
trom 
listributing head 
Feed lines from 

stributing head outlets to the 
chain drive housings convey the oil 


er is fed to a 
having seven outlets 


the ot 


the d 


fog for lubrication of the chains and 
the trimmer spindle bearings 
A thread rolling operation on a 
flash gun battery case is shown in Fig 
5. A lubricator discharges oil fog on 
the battery case and tool as the thread 
is being rolled. A Reclassifier is used 
at the point of discharge to improve 
the lubricating properties of the fog 
ind to prevent it discharging into the 
atmosphere in the vicinity of the oper- 
Considerable savings and increase 
of production capacity have been rea- 
lized by this 
In the previous 
time 


method of lubrication 
method, which 
wasteful and 

} 

I 


was 
consuming, dirty 


the operator dipped the battery cases 
in oil or brushed oil on the cases 

In all installations, piping arrange- 
ments a » simplified by the inline inlet 
and out..t connections of the lubrica 
Units are made for either left 
to right or right to left flow. The 


lubricators can be completely disassem 


tors 


bled for inspection and cleaning with 
out removal from the air line 
Lubricants are The finely 
livided oil fog spreads oil uniformly 
over the surface requiring lubricatior 
ind thoroughly lubricates even 


fitted me 


conserved 


losely 
ying parts 
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Workman makes final inspection of leads before motors are shipped to 


Power Leads for 


detect breaks in the insulation 


Fractional Hp Motors 


Short-lived motor leads are harmful to a products reputation. This is especially 


true of fractional hp motors 


most of which go to the mass consumer market. 


Assure good performance by careful selection of lead materials and construction. 


A. L. ULMER 
Fractional Horsepower Motor Division 
General Electric Company 


THE FACTORS INFLUENCING THI 
CHOICE of motor leads are mechanical 
as well as electrical in nature. The 
cross-sectional area of copper needed 
to carry the motor current is deter 
mined from electrical calculations. But 
most of the considerations that dete: 
mine the service life of the wire or 
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able are mechanical problems 
Once size is decided 
materials should be selected on the 
basis of the following questions, listed 
the approximate order of im 
portance 
1. What are the anticipated operat 
nz conditions 


What degree of 


eded ? 


flexibility 


3. Is braided or } 
ferred ? 


raidless cal 


upon, lead 


ance of the insulat 


i. Does the appl 

lor coding or other 
system ? 

5. What temperatur 
ountered ? 

With 


the prime onsider 


regard to 


atmosphere surrounding the lead 


servi One application may find t 


motor in a laboratory, where the 


free from dust, gases 








yn material to t 





Table I—Common Types of Lead Insulation 





A—1/64-in. wall, rubber tube, cotton braid, lacewer finish 
B—1/32-in. wall, rubber tube, cotton braid, lacquer finish 
C—1/32-in. wall, neoprene, braidless (75C) 
D—Glass wrap, glass braid, silicone varnish 
E—1/32-in. wall, neoprene, tube, braidless (90C) 
F—Teflon wrap, glass braid, silicone varnish 
G—1/32-in. rubber tube, close-weave cotton braid, lacquer 
H—1/32-in. wall rubber tube, coarse cotton braid, Jacquer 
I—Thin wall, thermo-plastic, braidless 
J—Thin wall, thermo-plastic, braidless, nylon jacket 
K—1/82-in. rubber tube, single-cressover cotton braid, lacquer 
L—1/32-in. wall, thermo-plastic tube, braidless 
M—# 12AWG—acetate, cotton braid, lacquer finish 
N—1/32-in. rubber-like tube, soft cotton braid, lacquer 
O—Teflon wrap, glass braid, Teflon enamel finish 

(See Table II for characteristics of these leads) 
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ran 


Braided Insulation 


glazed cotton 
plied over the « 
sulation. This serv 
tection for the 


ction against 
varnishes, and 


ind foreign par 


Where no 


Fig. 1—Construction of typical braided 
motor lead. Electrical insulation is sup- 
plied by material extruded directly over 
the copper conductor. Fabric braid sup- 
plies mechanical protection for the insula- 
tion material. 
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Motor Leads 


(See 


Table | 


for description of 


lead types) 





sper ify a prot 
leads that 
humid 

The 
sents a 
I ral led 


oC 


ire to 


locations 


pleasing 
leads use 
ght tl 


and 


prou 
tral 
external 


can 
motor ne 
as leads 
generally Satistact 


Der 


offered 
Ww here 


ot 


by th 


LUSC 


a given mo 


S ipplic 1 in 


is. The 


greater 


cost 4 
eads. But 
by the 
installation 
selections of 
ee ; : 
leads within the 
availal le 


are 


Propucr ENGIN 


the m 


tor. 


than the 


tr 


appea 

d withir 

iru a | 
Braided 


ory externa 


cotton 
lestinctive color | 
f color | 
cost of J 

the added cost 
Comp 


ove 


lored cotton 
A.S.T.M 


color 


Or 


EEL RING 


prote tion 


rea 


] 


range 


permanently 
off or redu 


Braidless Leads 
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Fig. 2—Section of a bra dless motor lead 
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Sketch illustrating construction of I 
one of the newer lead materials. Teflon is to 
the insulating material, with a glass braid 


for protection against mechanical dama 


contact 
h 


with tl 


> limat 
nid Ciimate 
} 


uf 
Fig. 3 irther prote 1 
guard against fungus 
The problem of the 
iled motor is_ slightly 
a material must 
the 


hanically 


tion wo 


De 
rements 
and 
affect the conditi 


moplete hs 
npiete ne 


req ll 


0 rmeti 


° itisfactory insulation to m 
C 1 
ciean, 


aie wash 
ead 1,000 
I and a li 


was 


it 1 a 
nass 1 
| ' 


is 
iT ide 


has 1 low tel 


lation. General 
types of I 


+ 
a 


1 rea 
with two 
Ww ll be ne 
method for | 
small 


only 


ent, the 
! 
be the 
h 


net li 


Lead length, being checked here 


ve necessary 


Applications of Motor Leads 


diamet 


whe re 
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soiver 


S 


) 


is 


size and Composed ¢ 


No 16 A WwW G | l 
any strands of fine bare copper wires 
hus 
raids surrounding 
should be 


the insulation, consisting o 
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uniformly 

lean cutting I 
without unw 


PI strane 


wraps of cotton, then two is, if 
I 

raids would 

But 


stead of the present four | 


have lower initial 


cost 
ing in cost would be mor 
y difficult stripping, increased 
facturing 


and _possibl 


losses. 
tomer complaints 
For moderately 


nd dry 


locations 

ify leads insulate 
type ts made of two glass 
glass braid with silicone varn 


This lead should be used only 


It is low in diele 
moisture resistance 
ssively when stt 

th 
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lless iCads 
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materials 
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are ext! 
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of colors nec« 
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are 
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ind 
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Designing, for Economical 


GASKETING 


Gaskets and Packings Department, Armstrong Cork ¢ 


THREE PRINCIPAL FACTORS govern 
the design and specification of gas 
kets: (1) the cost of the gasket (2) 
the cost of assembly and (3) the type 
of joint to be sealed 

The most economical gasket has 
the least volume of material and the 
simplest shape consistent with appli 
cation requirements. To realize this 
ideal, joint design should be corre 
spondingly simple, for frequently 
joint simplification results in longer 
gasket life, a better safety factor, or 
both. However, the design, selection 
of material, and manner of specifying 
gaskets also has a significant effect on 
joint cost and effectiveness 


MATERIAL SELECTION. Most of th 
materials in general use as gaskets 
can be classified under the following 
headings 

1. Plain Paper—Manila, Tagboa: 
Chipboard, Rag and Felt 

2. Cork Composition 

3. Vegetable Fiber (saturated pa 
rs) 
4. Compressed Rubber-Asbestos 
5. Cork-and-Rubber or Cork-and 
nthetic-Rubber 
6. Sheet Rubber, Plas 


Synthetics, 


Molded Rubber, Synthetics, Plas 
oS 
8. Copper-Asbestos or Steel-Ashe 
tos 

Taking into consideration only tl 
basic relative cost of 
the different commercial classes o 
gasket stocks is approximately in tl 
order of this listing, although ther 
are of course numerous overlappings 
due to the existence of grades within 
classes, but the above statement ma 
be accepted as a broad generality 
Therefore, there is no point in speci 
fying cork if plain paper will do tl 
job, and treated fiber stocks need not 
be considered if cork composition 
satisfactory 

However, the type of joint, fluid 
to be sealed, or other conditions often 
necessitate the selection of a 


sheet costs, the 


specifi 
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material. For 
reinforced 


copper or 
gaskets are 
specialized types that are used for au 
tomotive cylinder heads and for seal 
ng in certain oil field equipment. In 
the chemical industry, certain high 
pressure reactions require metal gas 
kets of this sort-—or even gaskets made 
entirely of metal, 
steel While these are engineered 
gaskets for specialized applications 
ind beyond this brief reference will 
net be discussed in detail, the natur 
of the application also affects the se 
ction of common gasketing materi 
ils. Table I indicates the characteris 
tics and applications of various types 


example, 


steel asbestos 


such as stainless 


GASKET THICKNESS-—Various authori 
ties have developed formulas for com 
wuting thickness of gaskets However 

usually is determined by 


thumb 


rule of 
using the thinnest gasket that 
will do the job. “Doing the job’ 
means compensating for the irregulari 
ties in the flanges and the accumulated 
tolerances that exist at the gasketed 
joint due to manufacturing irregulari 
ties in the parts 
Where alternate materials are con 
sidered, the thicknesses of each 
well be different 
ample, an 
vegetable 
would be suitable. If 
1, in for the relatively 
firm fiber material in. would prob 
ibly be better for the cork composi 
tion. In fact, cork composition 
kets should rarely be considered in 
thicknesses Iess than in 
they are likely to be unduly fragile 
ind not have the desired compressi 
bility characteristics. Whenever pos 
standard or commercial thick 
nesses should be specified. In many 
materials, these standard thicknesses 
ire gy, as, ye. wh. and % inch. If 
design é ati have developed a 
theoretically proper thickness of 0.025 
it is often better to specify :! 
a gasket 
available at a 


may 
Consider, for ex 

application where either 
fiber or cork composition 
a thickness of 
is satisfactory 
1 


ras 


bec ausc 


sible 


132 in. thus obtaining 


is probably lower 


ompany 


cost. This is particularly true with 
materials which are sliced to thick 
ness, calendered, or formed on paper 
machinery 


SHAPE Factors. Every designer knows 
that as a general rule die cut parts 
are cheaper than molded parts. Hence 
special cross sections obtainable only 
by molding are avoided whenever 
possible. However, certain drafting 
conventions are often carried 
the metal parts to gaskets and thes 
may impose unnecessarily 
costs. Bevels, radii, fillets, broken 
corners, are generally useless and 
costly because they require turning 
sanding or machining 

whereas it is often possible to select 
a gasket material that will adapt it 
self to the mating members with no 
need for these special 


from 


high 


ope rations 


erations 

In the case of ring gaskets 

ften pay to consider the use of 
ver-type of material which can be « 
truded and mandrel cut at 
preciably less than a 
cut from a lower-priced 
terial. Irregular 
holts can often be 
of plain rings which can 
sliced from tubes 

A designer wiil sometimes giv 
gasket supplier a 
ingly by 
the edge of the gasket 
section which r 


costs ap 
ring that is dic 
sheet ma 


and bolt 


contours 
eliminated in favor 
then be 
a. 
headache unknow 


holes lose Oo 
The delicat 


mains serves no use 


locating bolt 


ful purpose, 1s subject to fracture 


may impede the stripping of d 
parts from the blanks. Such gaskets will 
often cost less if the bolt hole 


inated in favor of a notch 


S elim 


TOLERANCES. Because resili 
deform under 
and are often 
atmospheric conditions to some degree 
they cannot be proc« sed comn 

same precision as can 
manufacturers will 


terials tool 


pressures, sens 


with the 
Gasket 
form prospect users 
standard or 


These 


istomary 
} 


will generally 











case of soft compressible materials 
than with hard rigid stocks. Con- 
versely, close tolerances are not likely 
to be required with the softer, more 
compressible materials. In all 
commercial tolerances should be tried 
before special standards are imposed. 


cases, 


Designing Gaskets for Rapid 
Assembly 


A gasket must not only make a 
satisfactory seal and be available at 
an economic price—it must also lend 
itself to easy and rapid handling on 
assembly lines. Some of the principles 
to be followed in attaining this 
‘extra’ are the following 

1. A stiff gasket is better than a 
floppy gasket. A manufacturer of au 
tomotive tail lamps was using soft 
sponge rubber gaskets, many of ther 
peal with narrow wall sections 
While excellently adapted to sealing 
and cv-hioning between glass or plas- 
tic le... and reflector, the gaskets were 
difficult to handle on the assembly 
line. This manufacturer was willing 
to pay a higher cost for a laminated 
construction consisting of a thin layer 
of fiber on one side of the sponge 
rubber, because of the faster assembly 
that resulted. Still later, he found a 


composition of cork and sponge rub- 
ber which had adequate compressi- 


bility but was stiffer than the plain un- 
backed sponge rubber, and was less 
expensive than the laminated construc- 
tion. 

2. Gaskets whicit are almost, but 
not quite, symmetzical, Table II, 
should be indexed for rapid posi- 
tioning on the flange. A _ circular 
gasket with bolt holes not equally 
spaced will be easier to assemble if 
an indexing notch or an extra hole 
is incorporated in a position to cor- 
respond with some distinguishing fea 
ture or projection on the flange. Of 
course, the problem will not exist if 
care has been taken in the initial 
design stages to make the gasket and 
the joining surfaces entirely symmetri- 
cal so that no difference exists be- 
tween top and bottom or right or 
left 

3. Gaskets which are large might 
assemble easier if supplied in  sec- 
tions with interlocking joints. This 
will also be a cost saving measure 
in many instances. In still other cases, 
it may be necessary to accept the gas- 
ket “in sections due to limitations in 
the size of the specified type of sheet 
material, or the presses which the 
gasket manufacturer employs 

4, Where the character of fit with- 
in a recess is critical, the gasket sup- 
plier will do better by working from 
an approved sample of the mating 
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part rather than from a drawing. A 
certain manufacturer's assembly re- 
quired inserting gaskets within a 
cover. After the gasket was assem 
bled, the cover was turned over. This 
condition required a fit which no 
manufacturer couid comply with by 
working from a drawing. The prot 
lem was solved by the use of cut-and 
try methods, using sample covers for 
determining dimensional adjustments 
5. If surfaces are oily at the 
of installation, gaskets may slip out 
of position; rubber gaskets are par 
ticularly susceptible to slippage on 
greasy or smooth surfaces. Thus, the 
presence of grease, cutting 
wet adhesive can upset load calcula 
tions based on dry rubber placed be 
tween clean, non-skid plates. One of 
the distinctive properties of cork is its 
non-skid characteristic when exposed 
to oil. Thus, where oily flanges are 
a problem, the use of a cork-and-syn 
thetic-rubber or a cork composition 
gasket may greatly speed up the assem 
bly. 


time 


Effect of Joint Design on Gasket 
Specification 

The type of fiange design to be 
used is perhaps one of the most im- 
portant factors to be considered in 
arriving at a gasket specification The 
kind of joint needed is determined by 
the sealing requirements. For exam 
ple, precise alignment of internal 
parts may demand a metal-to-metal 
design so that variables in gasket thick- 
ness or compressibility, and of produ 
tion line bolt tightening are elimi 
nated. In that event, the flange must 
be designed to allow for a gasket 
channel. This particular design works 
best with a gasket material that is 
truly compressible—one 
ume is actually reduced when placed 
under a compressive load. Cork-and 
rubber compounds are made to order 
for this kind of assembly. However 
non-compressible gasket materials such 
as straight rubber may be used if re 
lief for flow or displacement of the 
gasket compound is provided either 
by the size of the gasket channel in 
relation to the gasket cross section, or 
by suitable shaping of the gasket it- 
self. A rubber “O” ring, for ex 
ample, might be used successfully 
Because of their low compressibility, 
firm, rigid types of gasket materials 
such as vegetable fiber, rubber-asbes 
tos and metal-encased 
are generally not practical with this 
type of flange. 

Flange finish must be considered in 
relation to the type of gasket material 
demanded by operating conditions 
within the assembly. If a soft resil- 


whose vol 


constructions 


PLAIN PAPER 
(Manila, Tagboard, Chipboard, Rag 
Felt, etc.) 


CORK COMPOSITION 


VEGETABLE FIBER 
(Saturated papers) 


COMPRESSED RUBBER-ASBESTOS 


CORK-AND-RUBBER 
(Or Cork & Synthetic Rubber) 


SHEET RUBBER, SYNTHETICS, 
PLASTICS 


MOLDED RUBBER, 
PLASTICS 


SYNTHETICS, 


* Gaskets for extreme conditions and 
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TABLE I—PROPERTIES AND US 


SPECIAL CHARACTERISTICS 


Accurate thickness, low cost. 





Versatile, dependable general-purpose 


material. Variable as to binder, tex- 
ture and hardness (density). Truly com- 
pressible. 


wet or oily. Low cost 


High friction whether dry, 
Excellent oil 
and solvent resistance. Poor resistance 


to alkalies and eorrosive acids 


General-purpose material having better 
tensile strength than cork composition, 
but less compressibility Good oil, 
gasoline and water resistance, but alter- 
nate wet and dry 


cycles may cause 


shrinkage and hardening 


Tough and durable. Dimensionally 
stable. Relatively incompressible. Good 
steam and hot water resistance. Oil and 
solvent resistance determined by charac- 


teristics of rubber binder. 


Provides fluid barrier and resilience of 
rubber with cork, 
Prererties of flow versus compression 


compressibility of 


subject to controlled variation according 
to proportions of cork and rubber. Some 
sacrifice of rubber’s tensile and elonga- 
tion properties. 


Chemical properties about same as base 
polymers. Higher in cost than cork 
composition or fiber types, but lower 
than straight rubbers 


from joint. Die cuts well. 


Does not extrude 
High co- 
efficient of friction. 


Highly variable according to compound- 
ing, hardness, modulus, fabric 
ment, etc. 
entirely incompressible. 


einforce- 


Generally impervious, but 


Same as sheet rubber, plus shape factors 
permitted by molding. 


GENERAL USES 


Spacers, dust barriers, splash seals, 
where breathing and wicking not objec 


tionable. 


For mating rough or irregular parts, as 
glass, light stampings, unfinished cast 
ings. Oil sealing at lowest cost in 
normal range of temperatures and pres 


sures. 


For machined or reasonably uniform 
flanges where adequate bolt pressures 
can be applied. Relative firmness and 
high tensile strength permit use of thin 
gaskets to give good alignment of covers 


and connected parts. 


bolted and threaded 
joints, as in water and steam pipe fit- 
tings, manifold connections. 


For heavy duty 


For general-purpose gasketing, except 
steam lines, combustion chambers, etc 
Enables design of. metal-to-metal joints 
with gasket positioned in channel or 
counter-bore and with no allowance for 


flow. 


High friction keeps gasket positioned 
even where closing pressure is not per- 
pendicular to flange faces. 


For installations involving stretching 
over projections, or where flow of gas 
get into threads or recesses is desired 
For lowest cumpression-set and maxi 
mum resistance to fluids such as alkalies, 


hot water and certain transformer oils 


For special design and assembly condi 
tions. Example: “O” rings in square 
grooves permitting concentric sleeves or 
cylindrical shells to be assembled with 


a rolling gasket between. 


S OF GASKET 


MATERIALS* 


TYPICAL CONSTRUCTION 














(E)Cork ond rubber 
gosket for cutomotive 


toil light 





{F) Buno N gosket 


for petroleum equipment 


Operonng handle . Plunger assembly 


ri 


G)"O' ring seals for hydraulic PUMP pom meme Monee 


special purposes involve materials and construction of such variety that detailed discussion here is not feasible 
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TABLE II 


BOLT HOLES 


(B) To obtain sufficient ma- 
terial around bolt holes to pre- age 
vent blow-out or damage during 
assembly, 


can 


DESIGN SUGGESTIONS 


FOR 


©) 


to extra 


looser 


GASKETED 


(C) Oblong holes prevent dam- 

large or 

gaskets during assembly, permit 
‘ eat Gueet 


JOINTS 


(D) Notches for cits are prac- 
tical in many instances and re- 
sult im less costly gaskets than 





ears of projections 


if projections are used 


decrease gasketing cost. 





TOLERANCES 


Commercial Thickness. Tolerances of Representative 


Gasket Sheets, 1/16 in. Nominal Thickness* 





Material Tolecancxs, in. 





Cork composition 
Cork-and-rubber 
Vegetable fiber 
Molded sheet rubber 


> 0.010 
¥ 0.015 
+ 0.006 
+0.015 


Calendered stocks — 


rubber, plastics, etc. 


F 0.005 





*Due to equipment and processing variations, these 
' : values are rough indications only. In general, tolerances 
i ae are closer for thinner sheets, wider for heavier gages. 





(G) Holding close tolerances on gaskets increases costs. This ring gasket can be made to tolerances called for at A, but at about 
twice the cost of gasket B. Close thickness tolerances seldom are justified, the table giving nominal commercial values. 





RADI FILLETS 
IRREGULAR SHAPES 





(1) Fillets and radii are usually desirable on forged or ma- 
chined metal parts — but mot on the gasket used with them. 
Because gasket material will deform, curved edges and cor- 
ners, or irregular shaped gaskets, frequently are unnecessary. . 


nt material can be used, it may be 
the flange rela 
The gasket will fill any 


irregularities. On the 


conomical to leave 


tively rough 
normal other 
hand, if close alignment is needed, a 
smooth flange will be necessary to get 
a tight seal with the thin gasket re 
juired for 

Even 


lose tolerance assembly 
the condition of the 
flanges may upset 
load calculations, many gasket users 
I that 
lauses relating to compressibility ot 
deflection under given loads. Thus, 
find that such load-defle 
tion data does not work in actual 
ice—especially in the 


though 
surfaces of the 


Duy On specifications contain 


they often 
case of rul 
factors 
effect 


of gasket width on compression: and 


ber compoun is. Two other 


may also pr ipsetting the 
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FLANGE CONSTRUCTION 


o 








the relation 
load 

The type ot l 
gasket determines when a 
gasket width will require a 
unit load to obtain a given 
deflection. Rubber and other 
pressible materials will flow 
width acts to 


hange 


amount ot 
incom 
An it 
impede side 
flow and unit loads must be 
obtain a given 
Doubling the width of 
durometer neoprene 


crease in 
raised t 
Fig 1 

ig. 1 


a typical 


deflection, 


steps up the required unit load 
100 psi for a § in. wide gasket 
psi for a 1 in. gasket 
At the other extreme, is a 
gasket stock that 
the same unit load to produ 
1 


compression regaradl 


t 


position 




















“~~ Metol contoc? 


hange in 


gasket material 


ie 


7 

; 

‘ 

‘ 

' 
~« 


Tongue one 
groove 


(J) Suggested gasketed construc- 
tion when metal to metal con- 
tact is required between mating 
flanges. Relief and side flow al- 
lowance must be used except for 
compressible material. 


(K) Tongue and groove con- 
struction is more expensive than 
previous flange, may provide 
more positive seal. 


width A 


having a 


cork an 1 
high loading 


out the same 


response 
ork composition; whereas 
r stock having 


cork 


behavior of the str 


cork and rubbe 
proportion of 
proaches the 


more nearly 

er 

The relationship of gasket thicknes 
gE? 

shows that when thick 


ness 1s 


to load, Fig . 

lex reased, an increasc in 
may be necessary to 
onstant compression, 


1Oad main 
issumMmiIng 


constant. The amount 
rd increase, if any 


width is ) 
x will vary 

ording to the type of gasket material 
In a truly compressible ma 
ul such as cork 
thickness involve vir 
} 


cnosen 
composition 
' 1 

1anges in gasket 


tually no load change to accomp!l 
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NON-SYMMETRICAL AND LARGE GACKETS 


cw es 
increased uni 
© HY © is decrease 
materials that 
Not recommended ork and 1 








behavior 


L The synthet rubpe! or 
<> es Qn ' | 
tions of synthetic rubber 
Good tos, felt, cork, or other 


course, extremely im 








(E) Adding an indicating notch or a 
projection, dotted lines, to a gasket (F) 
that is almost, but not quite, symmet- 
rical speeds assembly and reduci. costs. 


When gaskets are long or large, sectionalization 
makes them cheaper to manufacture and easier to handle. 


type of 
Neoprene 
THREADED JOINTS lassed 


have the spe 








highly resistant t 


orona, but swell 


—Gaskets -- ~ 


blends of aromatics 
Buna N 


opolyn cr) 





iron it 
hand, some 
volume 
Buna N 


(H) In chreaded joints, at least one of the flange faces should be freeze 


emooth to avoid cutting or tearing the gasket, and to minimize 
frictional resistance to proper seating of the threaded member. metal parts th 


thet rubbers 
Buna S (butadiene c copoly 


mer ) compounds provide good low 





temperature flexibility and other prop 
le to those of natural 


] TRUCK erties Comparabic 
, , rubber, including poor resistance 


5 to 
} € ¢ 














0 Thiokol 








! 
ils 
: 1 
r 7 I\ ' } 
; ellent resistaace to many solvents [ 














‘ . . = 
‘“_* ire likely to be inferior with respe 
&.-Ring goshkts I 
to elasticity 
temperatures 
The ingenuity 
. . ome a everest 
(L) Stopping the gasket short (M) Some materials, such as (N) “O” ring seals are quite ol and resea 
of the bolt holes is often prac- rubber, flow when subjected to popular in hydraulic equipment compounders result 
tical and results in less ex- pressure and should be partially or for sealing movable joints. within a p 
pensive gaskets. confined for most joints. rrie ““-3 
eter Buna N 
one compounder 
c } 
Fig. 1—For incompressible materials, an increase in width will impede like a 60 d 
side flow and increase the unit loads required for a given deflection pound offered 
Curves are for samples 6 in. long by ¢ in. thick between rough surfaces general purpose 
, 
specialized 


1 


rt 
arti 


0 npoun 1s 
Fig. 2—Why an increase in unit load may be necessary to maintain con ends of 1 
stant compression when gasket thickness is increased and width remains ire com] 
constant. Samples 6 in. long by one in. wide between rough surfaces 
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Cork composition 
Cork -Neaprene ( High cork) 
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Swelling 


Effect 
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Fig. 3 
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New Materials and Testing 
Techniques 
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black 
point 


firm index of swelling that will occur 


oils on swelling of 


SAE 40 
Numbers on 


arious 


curves indicate analine 


synth 
y moderately su 
uration may permit 
latices and 


Tanne 


resins 
d glue-glycerin 


10st widely usec 


n 
mM positions » 


now Marketing or 


ork compositions 


rubber lat 


d gases 
yf the 


ing done today it 


most 


in connection wit 
A joint 
American So 

ils and che 


committee 

icty 

Society ¢ 

n working 


gineers has bee 


when f 


contribution 


Sweiling, percent 


w 


Aniline point 


How various synthetic rubbers react to oils having dif 
analine 


Fig. 4 


ferent points. Thus for any given application, analine 


point of oil should be considered for gasket material 
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1- Extruded and 
oarts 


aFig 
machined ceramic 


CERAMIC MATERIALS 


For Industrial and Electrical Use 


ENGINEERING MATI 


THE GROUP OF 
RIALS designated has, i 


eramics 
recent years, been broadened to i 
lude all 


Cit 


solids that 


non-metallic and inorgani 


been i 


have heat-processed 


Since designatior f 
il 


1d ol 


poro 1s 

wi lely V 

of mechanical 
' Si al 
ties obtainable 

meet the requirements of a great 
technical and industrial appli 


the rang 


mpositions 
I 

and electrical proper 

is sufficiently broad 

num 


ber of 
cations 
resistant 
They 


} ter } } Imost P ld 
characterized Dy aimost zero cok 


In general, ceramics are 


extremes of cemperature 
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Laboratories, Sylvar 


Ow impact 


parent porosit 


more than 


0.01 
rents 
12 
Ceram 


high ter 


materials 


rately machined WHITEWARES 











CHEMICAL STONEWAR 


| ) 


< 
1] 
feld 


IN REFR 


{ yi 
if ind ] 


ACTORIES the 


Ca 


rey 


ES 


ar 


Melting 


0 0015-0 O04 


0 004.0 


0 00 


0 00] 
0 OO09-0 OO14 


nitrides, and borides; REFRACTORY CEMENTS 
na, beryllia, mag and castables are mi 


efractory grog 


an air 


GLASS COMPOSITIONS, | 

the ordinary soda-lime-silic 

nclude lead, borosilicate, flint 
ind fluoride types; spe 
yositions contain mica 


i i 
certain Ox les 


Whiteware Bodies 


ELECTRICAL RESISTORS can 


om sintered oxides, sintere The technical whitewares may 


i f 
mixtures of oxides, clay, anc conveniently divided into 
f 


of ceramic bodies, name 
naterials and 
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(Exact value for 


near 4 
Thermal Expansion 


eth 


in 4 


the electrical 


porcelain, 


terials comprising 


zircon 
cordierite, and high- alumina 


por- 
celains, steatite, 
bodies 
stoneware 


1 


second 
insulating materials, lava 


pyrophillite, forsterit 
pure oxid 
and 


ware 


lumi 
alumi 


plications 
Most whitewares can 
tured by the wet or dry processes 


be manufac- 


similar to those used for electr 
celain. Stetite, for example, is made 
much the manner except 
that in the dry-press process the finely 


powdc re | if il 


t 


cal por- 


in same 


can be compre ssed with 
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each material depends 


on composition, 


Modulus of Percent Hardness, 
Rupture, Water Mohs’ 
1,000 psi Absorption Scale 


Dry 
to highly 
automat! 


made of 


out the addition of moisture 
pressed parts can be 
accurate 

machinery 


powdere 


made 
specifications on 
Steatite bodies, 
clay, and 


mechanical strength, low dielectric 
- 7 

losses, rather high thermal expansion 
and ion 
by pressing, ma 


asting, and, 


are economical in product 
They can 


chining, 


} 


extrudit slip 
as shown by recent research, even by 
injection molding. Parts of complex 
shape are slip cast or cast and ma- 
chined. Small plates like bushings, 
spacers, and similar forms are dry- 


pressed if the quantity warrants the 
Large plates like tube 


cost of the die 
sockets and bearing plates are wet 


pressed. Stand-off insulators, coil 


processing, and measurement method) 


Kilns, electri 


insulators 


Experimenta 


Spark plug « 


th and clec 


forms 
or 


nto eitl lindrical 


Fig. 1, and then machine 
A i 


the requir 
1 


here the 


' I] 
oo small 


pense of dies or 


tO MaKe bad | s 


models for comparative 
! ¥ 
of lava is much more econo 


steatite processed from pow 


1, 


Lava can be easily machined 


being fired to about 1,800 F has phys 


ical properties generally 
those of steatite bodies 
Since 
1s small, it can 
lent dimensional 
utilized for 
tolerances, such as spacers 
In such applica 


be formed 
accuracy 
parts 


tubes. ons 


requiring 


Y ] r 
Simiial 


the firing shrinkage of 


Oo 





















































Table 1l—Design of Whiteware Parts 


HOLE SHAPE. Since ceramic bodies 
shrink on firing, providing 

holes insures ease of assembly. If only 
one hole is elongated, its length should 
be greater than the diameter by twice 
the amount of the tolerance between 
holes. 


HOLE SPACING. Ciosely spaced holes, 
or holes that are near the edge of the 
part may cause cracking and require ex- 
pensive dies. Walls should be at least half 
the diameter of the hole and have a 
thickness no less than 0.03 in, and pref- 
erably no less than 0.06 inches. 


SERRATIONS. Where rivets are used to 
fasten ceramic to a metal part, serrations 
will absorb shock and prevent the part 
from being broken during riveting. Ra- 
dial serrations on a countersunk hole in 
the ceramic piece provide a rugged 
construction for use with rivets or eyelets. 


TAPPED HOLES. Tapped holes should 
be countersunk to reduce manufacturing 
losses, and capped in the direction of 
press or extrusion movement, A, because 
holes in a perpendicular direction B have 
tendency to become elliptical. 


THREAD TYPES. Screw threads should 


threads are a strong construction, For 
parts requiring fine threads, the extrusion 
process, rather chan dry pressing, is 
recommended. 


GROOVES. Excessively thin walls such 


with which it can be degassed is also 
in advantage 
The firing ranges of clinoenstatite 
materials and other ceramic white 
wares are small and care must be taken 
insure a minimum of manufactur 
» losses. Low-loss porcelain, on the 


and, generally has a firing rang 


that range. The zircon por 
ontain 50 percent or more of zircon 
by weight, fluxes, (usually consisting 
of double zirconium silicates of the 
ilkaline-earth oxides), clay, and some 
times small additions of bentonite 
These porcelains have high tensile 
strengths, low thermal expansions and 
good thermal shock characteristics 
Loss factor is slightly lower than for 
steatite, except at high temperatures 
Like other whitewares, zircon por 
elain is too hard to permit any ap 
preciable amount of shaping after 
firing, although lapping and grinding 
in be performed with the aid of hard 
ilumina, silicon carbide, or diamond 


A group of materials having even 


lower thermal expansion are the 


cordierite bodies. The commercial 


pr is porous, because the short 
range required to produce a 
ed mass of cordierite crystal 
talc and clay makes mass pro 
of a non-porous material 
difficult 


: , 
be made to close dimensions and 


Cordierite ceramics 
ure used in electrical and radio appli 
cations like coil forms and wire sup 
ports where dimensional stability with 
hanging temperature is important 
Their electrical resistivity is high at 
elevated temperatures, but both the 
dielectric and mechanical properties 
are surpassed by steatite bodies. Large 
quantities of cordierite parts are used 
for pyrometer lead insulators and in 
burner tips and nozzles 

The refractory oxides of aluminun 
nagnesium, beryllium, zirconium 
thorium can be compacted in either 


justrial 


1 pure state or mixed with ciay or 

lc and alkaline earth fluxes to make 
bodies ranging from porous to dense 
lepending on processin; 


2 The »€ white 
wares can be operated continuously 
t high temperatures. The porous 


bodies are mechanically weak but th 
lense ones exhibit superior mechanical 
ind thermal qualities. Since they must 
fired at temperatures above 2,7 

: 


F they are costly to produce, but they 
h 


00 


ave excellent physical properties 
Dense high-alumina bodies, for ex 

ple, have been satisfactory for 
spark plugs in aircraft, where the 
insulating material must withstand 
severe mechanical and thermal shock 
and must have high dielectric strength 


ind volume resistivity. Pure sintered 
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alumina formed | 
sion has also been used suc 
in this application 
In addition, the 
dense 
parts requiring 
ance. An exam 
mina and tit 


yressing or extru 
essfully 
extreme hardness 
oxides has been utilized in 
high 


abrasion resist 


this is the ah 


in the texti! 
Fig. 2, in 


and rods 


-yelets, tension 
winders 

Instead of 
are given a 
that 
poses LEW 


iad coning 
being glazed, such parts 
high surface 
gradual wear mer ex 


hard 


polish so 
slow 
surfaces of the 
material 

Another category of the technical 
whiteware 
The high 


chemical 


materials is chemical ware 


resistance of ceramics to 
even at high tem 
peratures, is utilized in chemical ston« 
ware and porcelains 

Chemical porcelai 


lar in 


corrosion 


COMPOS ICIK 
celain, and are 
porosity 


usual 

In general 

tivity is higher and 

sion neware 
thermal shock charact tics are goo 
Recent 
chemical por 
suitable for industria 
Chemical por 


lower than 


developments have resulted 

lain 
lains are 

industrial 

and handling of certain 
and pharmaceutical 

tions of chemical 


tanks, dis 


elevators, and pipes and 


the form of 
food 
Applica 


duction 
products 
stoneware include 
storage llation towers, acid 


1 
valves 


Design Limitations of 
Whiteware Parts 


Whether the ceramic 
truded, pressed, 
often be kept at a low 
piece designed so that it d 
require machining 
it is generally not 
bore holes in hard, fired cerami 
practice to el 
or both of the Tal le. 1 Also, 
the firing shrinkage 
extrusion ts slig 
different from shrinkage perpendi 
to that axis, 
times become elliptical after 
This ellipticity, generally 
less than 3 percent on solid stock and 
even less on tubing. The 
on holes that are not 
would be applied to the 
only. 

If tapped holes are ne 
or ads should be as 
sible to reduce shrinkage 
to avoid crumbling of 
6-32 thread is about the sn 
will — 
sults. Tapped 
countersunk and 


pat IS Cx 


or cast costs 


may 
level if the 


after hiring 
econom! 
it 1S good 
1 
holes 
Since on the axis 
of pressing or 
round holes will som 
hiring 


howe ver Is 


tolerances 
perfect circles 


minor axis 


ssary the 
oarse as pos 
error and 
threads. Size 
iallest that 
Live Satistactory re 
holes should | e slightly 
should preferably 
ENGINEERING 95] 


Propuct JuLy 


threads and 
a maximum of twelve threads. The 
depth of a shallow hole below that 
required for the screw should be at 
three threads plus the original 
irill tip. Metal screws having close 
olerances are preferable for provid 
Satisfactory fit 


have a minimum of! six 


1 
ieast 


the most 


Grooves and slots of ceramic parts 
shallow as is practical 
fillets on ail internal 
will increase the strength of 

Likewise, all sharp edges 
during manufac 
handling should 


bevel. Any 


€ ives are 


yuld be as 
the use of 


whi tend to chip 
have a 
modifica 


turing and 

light radius or 
tions of th 
rorated in the die 


usually incor 


because machining 
after firing adds to the cost 

to be mounted 
should be de 
be ground flat 
resilien 
part 
rigid assembly 
yreakage of the 
differential 


If pressed parts are 
on a flat surface, they 
signed so that they can 
atter firing 
mate rial 
and other parts in a 
will aid in preventing 

ramic matevial due to 
xpansion 


Insertion of a 


between the ceramic 


The tolerances on whiteware parts 
ire affected materially by manufaci ar 
ng methods. The shrinkage on steatite 
for example, ranges from as 
on dry press mate 

perc ent on ex 


parts 
low as 7 percent 
riats to as high as 
truded parts This 

the normal 


shrinkage is af 
variations n 


chemical composition of the raw mate 
rials, the moisture content, die pres 
sure, fill of the die, drying and firing 
temperatures, and techniques of glaz 
ing. Additional factors affecting tol 
erances are the wear of machine tools 
and the differential shrinkage of 
ceramic parts after firing The size of 
the part, of course, is another factor 
These limitations have been 
for in the “General Standards for 
Steatites and Other Electronic Grades 
of Ceramics” adopted by the Steatite 
Research Council, and the tolerances 
permitted are outlined very briefly in 


Table III 


In general, 
made 


accounted 


dry-press parts can be 
without a finishing process to 


closer tolerances than wet-pressed or 
ast parts 
specified in 
tained, but may 
selective gaging. An accuracy of 
can be obtained by sim 
ple -- or cylindrical grinding.’ 
All fiat plates and warpable surfaces 
should have an allowable 
less the is to be g 
For details of 
the Standards published by the Amer 
Assn., €75.2-1943 


The recommended 


Tolerances closer than those 
Table III, can be ob 
grinding or 
about 


involve 
0.0004 1n 
amber un 


ind flat 


camber tolerances, see 


surface 


ican Standards 


system of deci 


1For detailed f 
tions for electrical porc lain 
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tolerance umenda 
parts, sec 


1949, p. 90 


Fig 2—Dense ceramic oxides, such as anion or titania, are ustd 


whin excellent resistance to abrasion is 


in tension tubes, winders, and coning guides ta 
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Table I1l—-Tolerances for Electronic Grade Ceramics 





DIMENSION TOLERANCI 


Critical Dimen 
Decimals 
lhicknesses greater than 1 in.| not less than + 3 percent 
Thicknesses 1 in. or less: 
inglazed surfaces (general + 1%, but not less than 
0.005 in.; min. of + 0.010 1 
on thickness dimensions 
lazed surfaces t 1% + 0.010 in 
Irical shapes(unglazed)/| 4 1%, but not less than 
0.005 in.; min. of + 0.010 
on nominal wall thicknes 


dimensions 


Ohm- Cm 


°o 
Do 


Critical Din Same tolerances ; 
Fractions mensions pl 1s 
Hole centers 
spacings less than 0.500 in + 0.005 in 
spacings 0.500in. and greater} + 1 percent 
Hole diameters (unglazed 
less than 0.500 in + 0.005 in 
0.500 in. and greater + 1 percent 
Hole diameters (glazed 
less than 0.600 in + 0.012 in. 
0.600 in. and greater + 2 percent 
For holes that are 


Volume Resistivity 





circles, 








P4 pit 

For wall thickness gre tong dia. 1.02 
10% of O.D. short diz 

all thickness : long dia. 

7 % of O.D 

Fig 3—Resistivity-temperature characteristics of pure « 

oxides. Since, however, valves vary widely with meas- 

urement techniques, these data are only approximate. . aoe ane 


center axis 


snort dia 


mals for port d { iS al rm mica-glass products are barium-strontium titanates 


fractions arbi \ c ften ls, supports, and other erated at carefully controlle 
result in ibstantia! saving of pr ating par tures, have exhibited dicl 
duction costs he manufacturet e uniqu | al pr rti f stants as high as 20,000 

will then devote time and effort to the ti im compounds, Table IV, ar An example of how ceram 


dimensioning problems according itilized extensively in apacitor di rials of a high dielectt onstant 

their relative importance. In additior electric materials, parti tlarly for high been utilized in miniat apacitors 
if any of the dimensions are especially frequency applications where small for use in radio electroni 
significant, the designer can place a size, low loss, and temperature com its are small cor 

separate list on the bl 


leprint headed pensation are important. Since rutil ratings up to 0.01 or 


Important Dimensions.” unlike most minerals, has a negative they consist of a half 
temperature coefficient of dielectric sized ceramic plate 


Ceramics for Special Electrical constant, it can be sintered in combi trodes fired on bi 
App'ications nation with other materials to pro soldered to the si 
In addition to the use of whitewares duce bodies with a temperature coef- tors are coated with 
nd glass for electrical insulation for heient near zero 
lines, switching devices. and In general, the temperature coef 
, ramic tf ient is negative for materials having 
employed in recent high dielectri constants and is posi 
years for electrical lications. Mate tive for materials for low dielectric 
rials of hig ielectric constant are onstant. Stability of dielectri 


utilized in capacitor 1 a consider stant with changing temperature is 1 

saving I piezoele tr extremely important for stability of ondensers it temperature 
ceramics are used in electromechanical tuned radio circuits where a slight sated Lit Other important ap 
transducers: sintered oxides are em ilteration of the capacitance will cause _ plication for certain ceramic materia 
ployed in voltage surge absorbers unwanted shifts in output frequency are piezoelectric units for microphone 
bolometers pyrometers, temperature Titanates of barium, calcium, stron and phonograph pickups 
compensators, and ti lelay devices tium, magnesium, zinc, and tin pro The electrical 


i ° ° . 1 
sintered mixtures of metals and ceram vide commercial materials with a wide mics have also been 


ics can furnish resistors of zero tem range of dielectric constants m irement and control instr 


} 


perature coefficient; ferrites are used ibout 15 to 6.000 depen ling on con materials having a h 


en 


in ferromagnetic cores for r-f an position Experimental samples of perature coefficient of 


150 Propuct ENncineErinc — Jury, 1951 





Table IV 


Typical Electrical Properties of Ceramic Bodies 


00-700 
400-1000 
400 


mposition 
I emperature 
veloped for us 
from 3.0 ments requiring 
The tem onditions of 


they consist 





conduct 


> materia lave ial elec- graphite These 
al apy ; are dry-mixed, 


rics é I < 
Geller and sintered at 1 000 
hours in an atmospher ( 
Samples of the resulting der 1,000 
a resistivity of about 16-oh By generally represented formula 
varying the proportions of the mix- Mo.Fe.0;, where M is a bivalent metal 
ture, the particle sizes, and the sinter Fe, Mg, Mn, Ni, or Zn. Ex 
ing temperature the resistivi | nples are Ferroxcube (North Amer 
in be varied f ) ilips Company, Inc.), Vectol 
ohm-cm, ar permanent magnets (General Ele 


it 107 
ramic (Gener Cer 


and Steatite ( orporation ). 


ihicient 


in 
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tresses In Rotating Disks 
Of Nonuniform Thickness 


lr. H. GAWAIN, CONSULTING ENCIUNEER, DE LAVAL STEAM TURBINE COMPANY 
FE. C. CURRY, ENGINEER, INGERSOLL RAND COMPANY 


Simple method for calculating stresses in rotating disks based on rearranging 


fundamental stress relations in a form convenient for step-by-step calculation. 


CALCULATION OF Co 


EFFICIENT 
ity re 1 for the anal 





I—Particular and Complementary 
ms for Given Conditions at Inner 
Edge or at Center 


al Solutions 
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o?,- 15,000 psi Gp «11,360 psi 
t 























n-6 
h=0.920 





r=10.0 
h*= 1.12 





























r=0 

HP =2.93: 
Fig. 1 — Disk loaded at its outer edge. (A) Actual disk, half 
section. (B) Equivalent disk with elements of constant thickness. 





























Table Il—Elements of Disk Shown in Fig. 1 and Coefficients 
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Table 111—Particular Solution Where 12,000 psi 











lable 1V—Complementary Solution, Where 1,000 psi 








Table V—Superposition of Trial Solutions 











lable VI—Final True Stresses 
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ties in the surface 
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ntour int a bend, and their apy 

good measure of how sn 
However ? 


nth ot 
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} 
dark | 


] 
can be 
d 


he broa 
some improv 


ered with a 
highly reflecti 


or aluminun 


thinner 


against a 
transmitted ligh 
ods metal 
nooth surfaces 
I to each omer 
tained whose 

etn part ot 
tions can 
00 waveleng 
al surface de 
elength lines 
A method has 
by which addi 
laced between each « 
lines. As many 








Synchronizing 


Piston Movement 
In Hydraulic 
Cylinders 


THE SEVEN CIRCUIT SKETCHES presented her 
various methods for causing two or mor 
operated pistons to extend and retract in perfect 
uit has been tried and proven. Yet, even 
ll find 
ple task. Many var 


tested methods at hand, the designer w 
synchronization 
that tend to upset op in unison, The 
wat hed are as follows 

(a) Packing Fr Merely arranging 
ders, having the s: bore and stroke 
leads to synchronized operation. Friction 


such as tight rod packing and tight piston 
ment of some pistons more than others. If the fri 
piston iS vreat enough it may not move it 

1 their strokes 


(b) Piston Leakage excessive leakage 


other pistons have om} 
the piston of one cylinder in a group or if 
i different amount, synchronization is hard to achieve 
often desirable to add an O-ring to ring type pistons of 
se pistons with cup type packing. Leakage is especially d 
mental when equalizers are employed 
(c) Valve Leakage aly must have minimum leakage 
to perform with any degrec After 
occurs in valves, new pistons should be 
(d) System Leal All external leaks 1 
Pipe fittings must be tight and free from e leaky 
gaskets on valves or cylinders must be 
(e) Oil Cleanliness. Where valve 
erning factor, the oil cannot be contaminat 
cles can clog up the orifices on flow control 
if they ar 
(f) Bore Size. Even though the 
it is difficult mz re that the fin 
I A few thousands 


t for very fine feed 


cylinders are the same 
ished size of the cylinder tubes are identi 
| hor j ill lak lifter in tt D j { 
difference in bore size will make a diffe ce in the speed of 
piston travel, especially if equalizing or t 
employed in the hydraulic circuit 

The problem is simplified also by kee; 
of the loads acting against each piston of 


magnitude. Conditions on the supply end of the 


important, too In many of the circuits, synchronization ts 
achieved by equalizing the hydraulic flow to the cylinders 
For simplicity, all cylinders in the accompanying sketches are 


assumed to be identical in size 


156 


Flow control 
volve 





oe 





r a 
- ™- Master control ine 


>» 
~~ 


Ge - 
1 FLOW CONTROL VALVES can be adjusted inde 
® pendently until pistons operate in unison Although 
used in many applications, this method is one of the least 
wccurate. All variables, such as loads, friction and leakage, 
should be as nearly the same as possible for both cylinders 
The manifold line entering the cylinders should be of sufh 


cient size to offer the least resistance to fluid flow 























DUAL AIR-HYDRAULIC CYLINDERS This 
method is extremely satisfactory where high pres- 
sures are not invol.<d. Air is the power medium and 
hydraulic fluid is the control medium. The hydraulic 
cylinders are in a closed, series hook-up. The hydraulic 
cylinder is of the double end type with piston rod on 
both sides of the piston. The piston rod on one side 
forms the rod for the air cylinder The hydraulic piston 
is packed with an “O” ring while the air piston is packed 
with cup type packing A circuit of this setup is ideal 
for tine teeds. In effect, the hydraulic cylinders act as 


dampers or dash pots for the air-driven pistons 
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4 EQUALIZER valves prove a satisfactory method for 
@e synchronizing movement of hydraulic pistons. The 


Gil) Pressure 


3 SERIES CIRCUIT. This method is often put into 
* practice where several cylinders are involved. Al- 
though this method works to a high degree of satisfaction, 
precaution must be taken that there is no internal or ex- 
ternal leakage in the cylinder. The lines between the cyl- 


equalizer valve is primarily a measuring means for dividing 
Air cannot be tolerated in the 


inders must be full of oil 


the fluid flow and supplying half of the flow to each piston 
An objection to this method is the use of double 


system 


1, can be nse rted 
end cylinders which may not fit into the design of a machine 


Or, two fluid motors, mechanically coup 
in place of the equalizer valve. Variations in 


tion drag have little effect on movements 


loads or fric 
due to the space required for rod extensions 


blocked) 


contro —~}-- 


volve 


, Speed contr - 
It vO/wes vy Jt Double 
ae a) acting 
c 
Con heehh hyd cyl 
trolled [ce 


Accumuictor 


My dr oulic 
cylindars 
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5 MECHANICAI COUPLING 
® Piston movement is regulated by 
the use of gear and rack design. This 
method is often used where a pair or 
group of cylinder pistons are moving 
in the same direction. It is an accurate 
means of synchronizing piston cylinder 
movement, especially on very heavy 
equipment 
the results, satisfactory 


The design is simple and 
Another type of 
mechanical coupling employs a cable 


and-pulley hookup between pistons 
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§ ACCUMULATORS AND FLOW 
*® CONTROL VALVES. This method 
has proven satisfactory on short stroke 
ylinders. The accumulators fill at the 
end of each instroke and are ready to 
discharge into the head end of the cylin- 
ders when the four-way master control 


vaive is shifted. Purpose of the accumu 
lators is to supply a uniform, shockless 
flow to each cylinder on the out or ex 
tend stroke. Minimum leakage in valves 


and cylinders is required 


7 DOUBLE PUMPS. Synchronizing 
*® piston movement by the use of 
double pumps ot same Capacity on 
power unit. This method is sometimes 
used to synchronize cylinder movement 
but all conditions must be favorable 
Leakage must be at a minimum at all 
times for proper functioning. In addi 
tion, the loads on both pistons should be 
of the same magnitude. Here again, 


synchronization was effected by assuring 


rf equal oil supply to both cylinders 
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ATMOSPHERIC CORROSION 





STRUCTURAL MEMBERS should be arranged so that 
moisture or liquids will not collect. Inverting angles and 
channels this condition. Drilling 
another method to insure proper drainage 


prevents holes is 





used 
mousture, 


smooth should be 


the 


and 
prevent 


contours 


ROUNDED CORNERS 


whenever possible to accumulation of 
liquids and solid matter 


often 


materials is 
life 


Using corrosion resistant 


found to be more economical due to greater service 





CONCENTRATION CELL 


Better 





Drainoge 
volves 














ALL LIQUID CONTAINERS should be designed with smooth and rounded corners 


conditions 
which 


Sharp corners, stagnant areas and other such 


accumulation of precipitates, solids and scale 





are 
promote 
attack. Sloping bottoms should be used with valves arranged for complete drainage 


CORROSION 


Bottom 


end open 


Bottle 


O 


—_—— 


O 





ALL BAFFLES and internal stiffeners 


favorable to the in tanks should have openings and 


concentration-cell arranged to avoid liquid pockets and 


permit the free drainage of fluids 








GALVANIC 
Anodic 


Weld meta/ 
cathodic 


CORROSION 
meta/ we 


Brocket 


amen Cathodic 











- i] 
r Insulation d a 





















































Rivets, bolt an 

















WHEN 


dissimilar 


IN JOINTS and connections, the propor 
of 


chosen so 


should be metal: 
noble 
metal has the greater exposed area (see 
Table I p 104). All fastenings such as 
bolts and rivets should be 


tions dissimilar metals 


the anodic or less 


prevent the 


made of the serve to reduce 


more noble or cathodic material by increasing 





POSSIBLE 
by an insulating material to reduce or 
current 


vanic circuit. Paint or plastic coatings 


the 





PAINT’ D COATINGS should be ap- 
plied wih caution. Do not paint the 


otherwise 


the connection of 


should be separated 


less noble material, greatly 


flow in the gal 


im 


pos 


accelerated corrosion will 
perfections in the coating 
all exposed 


painted 


occur at 
When 
the galvanic should be 


circuit 


current sible surfaces 


resistance 





Propucr ENGINEERIN 

















—_———. —, — 


CWA 

















4 





BUTT WELDED JOINTS are less likely to corrode and STORAGE TANKS and other containers should be sup 
should be used. If lap joints are required, all exposed edges ported on legs to allow a free circulation of air un 
should be filled with a non-absorbing caulking compound or derneath. This prevents the possibility of any con 
welded to prevent retention of liquids in crevices densation and collection of moisture under the tank 


_._furrent 
{ low 
Poor 
mal 
N ton 
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IN THE DESIGN of liquid passages, all pipes and CATHODIC PROTECTION of containers with corrosive liquids can 
connections should be constructed to insure uniform be done by immersing a rod of a more anodic material inside This 
flow, with a minimum turbulence and air entrain reverses the galvanic current and the container becomes cathodic and 
ment. This also reduces settling of solids is less likely te corrode. Magnesium and zinc rods are often used 
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IN DESIGNING EQUIPMENT, keep IN JOINING DISSIMILAR MATI AT CONNECTIONS of dissimilar mate 
different metals far apart in the solution RIALS, well apart in the galvanic series, 
this increases the resistance of the elec avoid threaded connections since the sections made of the less noble metal 
trolytic path. Chemical inhibitors are threads deteriorate rapidly. Brazed joints These expendable parts should be easy 
often added to corrosive solutions. Bare are preferred using a brazing alloy more t 
zinc, magnesium or steel in the liquid noble than at least one of the metals 


rials, consider using small replaceable 


» replace and made oversize to in 
crease their corrosive life. Non-metallic 





counteracts corrosion being joined gaskets increases the circuit resistance 

















Fig. 1—To avoid defacing drawings and to 
provide a clear record from which the 
Checker can make a final check, the Checker 
should mark up a print of the drawing when 
making his corrections. In this specimen 
print, the Cheeket's eorsections, are in olor 
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Competent Engineering Checkers Promote 
Economical Production 


fortunately, has the proper ac 
ness to be a Checker. ° itstanding 


GEORGE E. ROWBOTHAM sions of his company or organization 

Standards Engineer Consultant The competent Checker has a sound 
engineering background and a thor characteristic needed is a 
IN ANY ENGINEERING DEPARTMENT, ough knowledge of manufacturing. His feeling for detail and precision. Be 
the main functi f hecker experience usually consists of a mini cause of this trait draftsmen like to 
to see tl mum of ten years in drafting and shop _ refer to Checkers as “cranks” and “old 
work. He probably started as a tracer, iss-pots’’. The natu 
became a detailer, then a layout drafts- work makes him a critic. Since it is 
of th his 1ob to catch the draftsman’s errors 


fa 


to imsure re of the Checker's 
tion of drawings 
fusion in engineering instruct ma ind so on up the rungs 

ey = he 1s often an unpopular man around 


n a drafting toom. The draftsman’s 


specifications and req 
ry ambitious draftsman, ut 


the purchasing and manut. 
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feelings are easily understood—most o! 
eing human like him, dislike being 
shown our errors 
Checkers are often accused of every 
thing from changing drawings because 
of a personal grudge to the 


. , 
press the ¢ hiet Draftsman Nothing 
truth. Con 


desire to 


i 
ould be further from the 
trary to such false accusations, many 
continued employ 


ability of a 


draftsmen owe their 


to the skill and 


In any disagreement between a 
Checker and draftsman, the Checker 
should take the initiative to bring put 
orkable understanding. He should 

, 


Ww 
nreciate the drafts 
? tand and appreciate the drat 


ders 
mans fe 
upon his own experience as 
man. He should exercise 
: iraftsman and be 


, } le |} j 
ling and work attitude based 
a drafts 


extreme 


patience w ith the 


f ’ h 
willing to explain the reason for ea 
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Table i—Drawing Details and Notations 
That Must Be Checked 


general appearance of the drawing satisfactory? 
tracing free f dirt and tears? Is back of tracing clean? 
figures, letters and lines correctly formed, clean and dense 
assure good reproduction and legibility? 
the drawing conform with Compeny Engimering Drafting 


Pe 


oS 


. Do arrowheads extend to the correct witness lines? 

0. Do the dimensions agree with the layout and related parts? 

1. Has consideration been given to di i to avoid unneces- 
cary calcalodians tn the cap?” dimensioning 


13. Does any duplication of information exist? For instance, are 
dimensions duplicated or does the same information exist on both the 
detail and assembly drawings? 

14. Is there a duplication uf parts? 

15. Are all necessary symbols for finishing, grinding, welding, and 
other operations shown? 

16. Are sufficient notec, including concentricity. parallelism, are- 
ness, and flatness shown? o 

17. Has the title block been filled in completely, and is information 


correct? Is the title correct? 

18. Are all ired recorded ? instance, 
the drawing hous aleaee sadboriond labo <n for ae 
heat-treatment and finished specifications given? 

19. Are material and heat-treatment specifications given? 

20. Are plating and painting specifications, either for protection or 
decorative purposes, given? 

21. tos the correct drawing, die, casting, pattern and forging numbers 
given 

22. Is the stock size specified? 

23. Is the hand of left and right-hand parts correctly designated, ana 
is the part drawn in its correct position? 

2 Tots Standard Parts used wherever possible, and are they properly 
speci 
“5. Are proper finish allowances >rovided? 
26. Will the part interfere with other parts in assombly and operation? 
27. Are proper limits or tolerances for desired fits given? 
28. Are undesirable limit accumulations present? 


30. Are proper draft angles, fillets and corner radii given? 

31. Is the approximate developed length of finished part shown? 

_ 32. Are required trade mark, and manufacturer's identification instruc- 
tions given? 

33. Is the part designed to facilitate production ? 
to dpe? St Part sufficiently strong and suitable for che work it has 


35. Is there alignment of il hol ® 
with mating cama? cil holes, drilled holes, and studs 


36. Has accessibility been provided for welding and riveting tools? 
ccceeary tole? For trtance: fs tere oie i ea ih he 
clearance for all nuts and bolt heads? 

Po ange oe wd nay — Santis compare with previously released draw- 
aan <b ~) aan drawing been changed to agree with the revised 


40. Have Conetiastnn drawings been revised to agree with latest pro- 


41. Has the original drawing, when redrawn, been properly marked? 
42. If consideration should be given to the prevention of di it 
accumulation and other foreign matter on oiled or greased meckies 
been made so they can be easily cleaned and 


inspected? 














hange The ¢ 
properly app 


the draftsman's 


lied | I 

know-how 

onstant 
The 


depends 


association 
of d 
largely uj 
These important criti 


and applica 
success rafting Sstandar 
Checker 
s of drawings can 
drafts 


standard 


on the 


do much toward dire 
lards 
iarity has been thoroughly 


established. Che 


guards aga 
st and 


When 


standard 


onfront 


rawing, how 


the craftsm. 


contains 

it of outright negligen 
draftsman, the Che 
for 
raftsman without f 


rawing a com} 


11 ] 
allied 


In performing the duties « 
cd oy 


it is within the Checker 


provin 


| 
when he sees fit to 


Suggest de Sign chat 


do so 
make a change 
the 


he a} 


s stion would 


ugge 
essary change may 

ipon t 
responsit le for 
ition to che king t 


views shown on 


" 


When his 





EFFORTS TO INCREAS! 


aircraft turbines have 
proi 


s the need for mat 


power plant 


use at tempera f 
ne 
i tor 
1ical Note 2187 


in Techr 
that some materials that show 


those 
National 
Aeronautics 


re ports 


prevalent 


Committee 


e promise for high ten 


vestigation of high 


erties and of mechanisms for alloying 


and for bonding of metallic and 


materials is necessary for the 
maximum | 


erami 
ot 
aircraft power 

An investig 
NACA Lewis 
bonding of titaniut 
ious elemer 
was to ac 
of bond 


onditions of 


ing the mechanism 
Although the 
vestigation were not « ctly 


to those prev alent in 
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onstituents, the actions between 


powdered elements and the 
nium carbid 


appeared indicative of 


between intimately mixed discret 


gation 


les as in a sintered powder 
Titanium carbide was sele 
base mat al for bonding st 


itions be 


al eval 


eval 


S Was 


racteristt imposs! 
that tne 


paration Of 


tance 
the pre 
imen, additional 
and observed 
fifteen individu 

id high density 
tum f 


in 


the mi 
specimens 


tor 
lement 
erements 


confirm 


on 
ison 

, 
atmosphere 
only ni 


! 
silicor 


pressure 
and 


hromium 
ynds with titanium carbide 


tallographic studies of 


between the elem«¢ 


wer 


solid tita 


in this bonding investi 


ro 


ation 


onnect 
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A PHOTOGRAPHIC 


REPRODUCTION 


tures of the Aluphoto process include a high degree of resolution, 


on aluminum Fea 


permanence and durability. 


Plates are processed under normal 


darkroom procedures and use standard photographic equipment 


Photographic Reproductions on Aluminum 


THE PROCESS OF PHOTO 
GRAPHIC alumi 
num is a recently developed Swiss in 


MAKIN( 
REPRODUCTIONS on 


now being introduced into 
the U.S. by Horizons, Inc. of Prince 
ton, N. J. anc | and, Ohio 

The propertic f the Aluphoto 
plate which ref 


vention 


its usefulness are 
1. Simplicity of handling and proc 
Resistance to destruction 


rioration under 


essing 
and dete 
onditions 


a Var ety o! 
including immersion in 
boiling water 
light, weathering, temperatures up to 
600 ¢ The material scratch resist 
int and unaffected by o 

food stuffs and 
3. Ease of cleaning duc 
of surface i 


salt spray and salt water, 


_ 
11S, Tats, organi 


solvents, food acids 


to smoothness 
High degree of resolu 


tion. The image is substantially grain 


less, permitting reproduction to a 
degree of detail equivalent to 40 
micro-inches. 5. Adaptability to cut 
ting and trimming to size 
Aluphoto plates are 


used in European industries 


now being 
Typical 

ations include name photos, sign 
plate instrument dials, 


witchboards graphic de 


appli 
scales and 
sl ac rul Ss 
scriptions of design ‘ aces, 
rules, and protractor ome mili 
tary applications field and sea 
maps, document duplications for per 
nanence, identity cards and aircraft 
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and shipboard instruments and { 
Artistic and ornamental uses are « 
vious and numerous 

In general the permanence an 
durability of the image 
Aluphoto plate have 
possibility of 


formed on at 

provid d tl 

advantageous substit 
materials normally 

industry. These includ 

gelatine on metal, vitreous enamelc 

metal, photographi n on. glass 


tche 1 


tion for 


wood or metal, decals 
and similar devices 

The Aluphoto plate is a photosen 
tive anodized aluminum plate I) 
photographic image is develope 
t lined Plates are s 
plied to the customer in a non-sen 
tized condition and handk 
without specia! precaution. After sens 
tization and developing the surfa 
may be heat sealed by boiling in wate: 
for 20 min 
hardness. 

The Aluphoto plates are supplic 
in two main types: Type A, which 
transparent and colorless and Type B 
which is opaque and 
ored. Black on 
black finishes are obtainable 
half dull and dull 
be supplied 

The non-sensitized 


ssed in two simt 


he anoc layer 


may be 


to obtain a glass-lik 


pearl grey col 
white or 

Bright 
finishes can 


white or 


1 
aiso 


Both 
, 
ormal 
larkroom 
The sensit 10n PI 1 ensists 


plate alternately for 


luphoto baths, A, B, ¢ 
water after 
s are dried in a 

» 50 C for 10 


then ready for 


rinsing in 


very 


THIS CIRCULAR SCALE presents a 
typical industrial application of the Alu 
photo process. The minute detail obtain 
able and the dimensional stability of the 
offer 


types of processes and materials, 


aluminum advantages over other 
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ntial } 
ssential ndus 


has not oth 


Manpower Com- 
of determining 

the current grad 

would be taken by the 


vices through the R. O 


ngit iz coll f 
by the Engineers Council for 
ssional Development te learn the 
this year’s graduates The 
ng the questions 
1ate 18.630 


f 
Is of 


nswe 


engineers 
out one-half of the 


s The following 


based upon the an 


nt are to be com 


n in Armed Services or Re 
: serves thru R. O. T. ¢ 

ADVANCED J-47 TURBOJET is the same size as the current J-47 but is more power 

ful 


training 
(B) Sixteen percent are enlisted 
Accessories have been placed underneath to provide a greater air inlei area I 


Reserves or National 


Advanced J-47 Turbojet Has Higher Power Output 


YORK—A new 


turl 
same size as the ]-47 


will 
bpoyet 
ts but far more powerful, has 
been leveloped by the General Ele 
Company Described 1 


d as an im 
in the world race for 


jet 


new engine incorpo 
features of the eur 

as proved in thousands of 

service, plus the results of 

advanced research and 


testing The 
irrent J-47 is the 


powerplant for 
h top Air Force planes as the N 

rik F-86 “Sabre” fighter 
Boeing “Str 





Defense Status of 


Engineering Graduates 
Of 1951 


AS ONE PHASE IN ITS STUDY 


ide even n cut \ losses 
y of the Public statements of or xisting engineers to the Armed 
asing shortage Lewis B. Hershey, Dire of t rv s. A previou Irve his year 
Engineering Man lecti Ice em ind t 10V that yercent ng 
Engineers Joint tl it tf 
ith the cl 


al and incr 


engineer! udents who omplet« 

grad | N Previous stu 5 30-d postponement 
by the Manpower Committee of the ranted to en 
Am rican Society of Engineering Edu 


cation and the U. S. Office of Educa 


lated this 


in the branch of 
or to find empl 
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Starting Jet Engines 
By Artificial Respiration 


AT ADVANCED 


power units are 


BASES where 


external 


inavalial 


tremely cold weather wl 


tiveness of 
duced, the 


fighter can be 
ot another 


his unique start 


Yer 


ope 
to 


situations rcratt 
system was | 
landed at an ¢ 
no external power 
might have to be 
some other 


to provide tl 


exhaust 


inopera 


reency 


ig 


used to st 


directly behind it 


ing method 


ch the battery 
which had 
field where 


ve or 


inits were available, 


abandoned unless 


ild be 


tarting 


employed 


rotation 


Pennsalt Announces New 


Chemical Bath to Remove 


Scale From Forgings 


PHILADELPHIA 


il ith 


Pennsylv 


inia 


removed from 
hining [hes 
widely 
tra 


ised 
railroa 1 


ments and 


tors 


oth 


A 


cost 
1ous meth 

production 
up of a new prod 
issolved in weak 
{ le velope by 
Mtg Company 
ale must be 


before mz 


which are 


must be machined to close tolerances 
Forging scale is an iren oxide which 
is harder than steel, is very 
and clings tenaciously to the forgings 

If it is not removedscompletely, it 
nterferes with machine tool setting 
and quickly wears down cutting tools 
If left on finished parts 
the scale will eventually 


mechanisms, 


abrasive, 


neces of 


drop into 
such as transmissions, 
ind wear other working parts rapidly 
The Pennsalt SR-4 bath requires no 
heating and is made up 

lined tanks 
j 


made of simple 


in ordinary 
rubber Dipping 


can be sheet iron 


with forging scale are 
the bath for 

utes and then may be placed directly 
into heat treating furnaces or can be 


for later heat tre 


Parts covered 


immersed in five min 


Store ating 
The heat 
temperature range from l 


treated at a 


500 to 1 


forgings are 
OOO) 
F and soaked at temperature for the 
rainimum time consistent with good 
metallurgical practice. An additional 
fact that the 
forgings can be heat treated in a non 
reducing atmosphere or without a pre 
pared atmosphere 
Following the heat 


saving results from the 


ng the forgings 
ire water quenched and tempered. In 
onventional operations, the tenacious 


‘ 


irnace scale is then removed by ex 


shot-blasting, but 
SR-4 bath, this 
eliminated in 
the 


water quenched, 


pensive sand- orf 


with the use of the 


process 1s completely 
most operations. When 
treated with SR-4 are 

actually bl. off from all 
surfaces, leaving them perfectly 


forgings 


the scale ists 
lean 
for subsequent machining 
Both laboratory tests and 


shown that the j 


lan 
erations have 
ath provides for complete removal 
from carbon steel 


of scale forgings, 


even from deep indentations and blind 


UNTREATED FORGING (left) is shown after conventional heat treating and water 


quenching (center) 
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Piece on 


right, free 


NEERIN 


from 


forging scale, had only SR-4 bath 


noies dit or sho 


blasting in bath 1 i¢ for em 
rent scale removal aft heat treat 
ment in most cases where oil quenches 
1 cases where scale 


are used, and in suc 
] 


removal is not nple and- or shot 


blasting reduced 
onsid 

Satisfactory 

SR 
els 


types of SAI 


tained 


arbon st 


Ceramic Coatings Prevent 
Exhaust-Gas Corrosion 


AN INVESTK the 


effects of lead bromi ipo on var 


ATION OF orrosive 


ious heat i it all oth 


with 
and witho oat 
has recenti n mpleted at 


Nationa ndards 


Ings 
the 
Lead 


principal 
lead 


ompout pr nt r ft ex 
haust gases, h 


trib , . 
triputing SI 


litions 
Lead ron 
naust 


leaded 


gasoline 1s 


vases 
gasolin 
automobil 
exhaust 
these 
bromide 
raft tha 


The lead 


rest m th 


found in exhaust 


pases interaction of 
tetracthyl lead and ethylene dibromide 


c 
the active additives of leaded gasolin 
1 | ided 


The tetraethyl lead is adde 





LARGEST MOTOR EVER INSTALLED, a 330-ton, 65,000 hp 
giant, is assembled in the new pumping plant at Grand Coulee 
Dam on the Columbia River. With all other parts in place, 
the rotor is being set in position by two overhead cranes, using 


25 ft high, 100 ft in dia 


LATEST ANTI-AIRCRAFT GUIDED MISSILES are fired and 
steered by complex electronic controi systems. The heart of 
each control system consists of computing devices developed by 
Bel) Laboratories that receive target altitude, course and speed 


data from electronic radar tracking units an equalizer Motor is 





THE RAMBLER COUNTRY CLUB, built by Nash Motors, is PRODUCTION-TYPE FIXTURES insure dimensional accuracy 
to the first metal mock-up of a Convair-Liner 340 Almost an 


a new, fully equipped hard-top convertible with large full-vision 
exact replica of a production model transport, the mock-up 


windows. Like other Rambler models, it has an advanced type 


of steering and front end suspension for ease of control, driving serves as a three-dimensional layout for all design stages includ 


comfort and outstanding maneuverability ing the planning of all electrical wiring and tubing 





1,500, and 1,650 F. Dete ps—and 


the effectiveness of the thickness 
ings did not require that ead b fron Oss in weight was 
le vapor concentrati i 1 t 


one-hour interval th | tl ne 
} a 


were removed, examined, and opically, and 
i ther tl ‘ nev th cleaned 

lead bromide 
examination included 


1 of the sp 
I 


toge 


p 
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placed in 
The 
plant of 
B-47 


bomber is 


CELL for B-47 


one t the 


HUGE FUEI 
15 x 48 ft 
vulcanizer was recently 
l S. Rubber Co. to 
Door is 44 


Mratoyet 
largest in the industry 
Fort Wayne 


fuel cell production for the 


vulcanizer, 
installed in the 
handle 
high, vulcanizer weighs 78 tons 


homber feet 


FIRST MOTORIZED EQUIPMENT engineered specifically for 


fighting oil and gasoline fires has been developed by the Naval 
Research Laboratory Believed to be the most efficient of its 


kind in 


foams of air, 


the world, the new system uses mechanically-produced 


water } protem solutions 


}40-WE-G turbojet 
engine 


Westinghouse 


A HEAD-ON VIEW OF the 


engine, which delivers more thrust than any other jet 


known t ! 


be in production today n this picture can be seen 


the split air intake with the gearbox to drive accessories mounted 


snugly between the Y-shaped arms of the intake 





ALUMINUM HOSES and swivel weight and will 
types of products injurious to rubber or 


Dock 


for easy handling and quick connections. I 


joints save 


rubber 


handle many 


base compounds installation shown ve is engineered 


ding time is con 


siderably less than with rubber hoses 





ire 


Microscoy 


} 
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found 


of cor 


was 


the alloys 
the higher 
have 


results 


by other investigators of 


ipparently not 


remem 








Supersonic Wind Tunnel 
Uses 180,000 Hp Drive 


A 180,000 HP WIND TUNNEI 
the greatest power output ever to be 
concentrated on a single shaft, is in 
cluded in General Electric equipment 
ordered recently by the National Ad 
visory Committee of Aeronautics. The 
Ziant 


DRIVI 


electric motor unit and a com 


panion 110,000 hp drive will be in 
stalled in two supersonic wind tunnels 
at Ames Aeronautical 
Moffett Field, California 

The 180,000 hp installation will be 
record breaking 


will 


Laboratory 


used to power a new 
tunnel 
wind velocities several times the speed 


eight-foot which create 


of sound. The drive will consist of 


four, 45,000 hp 720 rpm variable 
mounted 


shaft to drive 


speed a-c inductioa motors 
in tandem on a single 
either of two axial-flow compressors 
Largest of their kind ever built, the 
motors will weigh more than 145 tons 
apiece and each will be the size of a 
small room. Rated at 180,000 hp, the 
drive will have a peak 


VOU 


four-motor 
one-hour output of 21 hors 


e system will use slip-regu 
control 

The rated at 

hp, will be used at the Ames Labora- 


tory s present 16 


second unit, 110,000 


foot tunnel, repla 

7,000 hp drive installed there 
Using three propel 
lers Operating on a this 
tunnel will 


ing the 2 
a few years ago 
single shaft, 


reat wind velocities 
ranging from 350 to 920 mph 
This drive 


two 41,500 hp and on 


will be comprised of 
' 7 000 hp 
induction motors 


and Cly 
mer System speed control will be used 


variable speed a 
Combination slip-regulator 


The Clymer set-up will consist of two 
motor-generator sets linked in for 
greater speed control and to provide 
easicr starting without excessive drain 


on the power supply 


World’s First 
Gas Turbine Helicopter 
LONDON ~The world’s first helico 
ter powered i gas turbine is to 
go into production It is the SO 
1120 Ariel HI, which 
April 19 at 
Designers and 
Nationale des 
nautiques du Sud-Ouest 
The Ariel Ill 
purpose heli opt 
igo It has 


1, f 


vas turbine ol 


made its first 
Villacoublay 
makers are the Sociefe 

Aero 


(SNASO) 


flight on 


Constructions 


a year ¢ 


to drive 
} 


througn 


10S 


and hollow blad 


combustion chambers at the 


aiong the 


where fuel is injected 

Residual thrust from the tu: 
is used for directional control in place 
of an ordinary rudder. This idea was 
first exploited in a British 
made by the Cierva Company a 
demonstrated at Radlett four years ago 


macni 


The advantage of driving 


by means ot 
s that 


jet units at 
there is no nec 
there is 


ance torque as 


ventional helicopter 
s superfluous. Greater 
launed, and 


the gross weight and in 


there is 


omplication 

Top speed of the Ariel III 
(34 mf 
OU Kilo 


kilometers an hour 


THE EDWARD P. CONNELL AWARD 
for 1951 was made to Mr. Edward Whit- 
ney Miller, president of the Fellows Gear 


its range with a load of 


(992 Ib) is 100 kilometers 
ceiling 1s 4,400 meters (14,400 


in recognition of leadership 
years in the 
development of sound principles in gear 
The Manu 
Association, 


Shaper Co., 
displayed over the last 35 


engineering American Gear 


Brains Are Cheap ecnasaes which selects the 


for this award, is now headed 
by the following new officers: President 
McBride, Westinghouse Elec 
more space than a tric Corp.; Vice-President—S. | 
shaw, Western Gear Works; Treasurer 
Bond, Machine Co 


recipient 
A NEW 
! ] 


sclis for less 


ELECTRONIC BI 


than $8000 George H 
takes up no Craw 


nas 


lrawer filing cabine 
} 
I 


Christian 


on the market 

poration of America, New York City 
This Brain, If 

termed an electronic analog con 

and nicknamed “Ida’”’ 

Diferential Analyzer), 

cially engineer 


yy the Comput [ Louis B 


new more l 





(for oar . 
aril Low Temperature Group 
useful in Seeking Service Data 
liminates the 
expe rim 


flight <« 


it ¢ 


Low TEMPERATURE GROt 


loint 


iilding costly THI 
models. The 


ilt with a 


Committe 


ertain § ynamik perature on the Properties of 


haracteristics, fo: desirous of receiving informa 
with 
sign and/or operation of equip- 
, Operating at temperatures below 
In the Any who wishes to 
ations can be reproduced and ontrib to this research is requested 
to send to A. L. Tarr, Engineer of the 
situations can he mit R ind Deve lopment Labora 
the Laboratory Service De 


xamp! , be ry 


accurately simulated in the mput ti from engineers concerned 


so that the plane can be 


before it 


draw 


nilard nN 7 yd 
way similiar aynam ] ac 


leaves the 


samc one 


havior of various engine¢ 
in those 
yn the computer ries of 

Types of problems in \ partment of 


qualitative id = quantitatiy t. Belvi Va., data and 


the Corps of Engineers, 
1 information 


engineering 
lics, thermodynam } equit 
ind network analysis Ives linea n hich has b f il op 
lifferential equations with constant co ration at | temperatur This data 
efficients up to the eight | | 1 ription of 
initial condit 


KI 


propiem 


mpera 


ction, in 


ions may tu tne t lpm t erating ¢t 


Auxiliary equipment exten cifications where available, 


isefulness to the 


solution 


service such as the pressure 

ential equations of higher than rati and tl length of time that 
ht, differential 

onstant co-eth 

differential juat , ca tion n | rained trom ires, the 

I | partic 


eignt 


informa 


be WOrTK 


ase in a tter in aesirou ; a ing ita with 


i951 





reference t equipment ten A IMPLI APPROVEI 
perature service fail f | anodizing 
again they 

of the equ 

peratures 


ment as to 


attributable 


convent 
tees ipe 
or whether : . ius by th lved f al n b ir long-distance 
' rer new tu 
should be addressed to Colonial All ealed the British Olym 
The Con ttce is al f f ) hiladelphia 29, Pa id t \ ry low tf 


factors. A br xp itior hl hased open market nquiries Anot! 


desirable 


knowing wh 
a e 
formance, (B) 
impact tests otner 
ductility 
(E) 


explanation o 


A SIMPLE, INEXPENSIVE METHOD f¢ 
rmining the adhesion of commer 


t¢ 


significance of thes 


MEET RIGID METAL FINISH 
f ) iting ons economically, Elgin National 
hon. oct: ak a ek ew She eli . atch Compan | n re} 
All We Need Now ? « dation te i, sarang er 
Is the Rocket 


WASHINGTON y ssf then obtained on a ring lan findings 
taming concentrated 1 ozor ; n ordina nechanical units they will 


tists hav 1 
someday sen 
Recent adva 
Foundation 
Technology THE STOKI \ LCULATO 
liquid ozone can 

More than just 
has other 


will detern pamp ca 
volume t 
spe ified vacuun a given tim 
, 
mercial ; ; 
compose map 
marine 


apacity is known. It w 
request to I }. Stok 
Mcation, air pu 


and bleaching. phasize the applications of the phot h ... 5900 Tabor Road, Phila 


and is 


By demonstratir 
be safely manufact 


the Foundation hav 
for possil le tonnag 
During World Wa i 
entists worked overtin m an ozot HAE CoaTING FOI 
propelled rocket designed t ymbar ntly level 
New York Cit n launching plat Laboratory a 
forms over 0 mile ane in Arm 
were unal le 
of handling 
spontancous 
By replacin 
tainers of the electro 


he National 


space with shown that 


volume Us parations t re 

ozone 

literally 

out leaving an 

cities, such as Philadelp 

and smaller communitic 

Whiting and Hobart 

used ozone water purifx n systen \ COMPOSITE ENGINE for airplanes 

for years V 1 has both piston and 
Ozone can read 


that tl 


jet power 


f ly mad y has been developed in England. It 
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Saved...Bya Dow Corning 


The pelt of many a mechanical rabbit has been 
saved by rewinding the motors that drive them 
with Dow Corning Silicone.(Class H) electrical 
insulation. That's a modern Aesop's fable* un- 
covered by our Atlanta office. 


Here's the moral. When your private or corpo- 
rate life depends upon continuous operation, 
specify Dow Corning Silicone insulated motors, 
generators, transformers or solenoids. The more 
it costs you to permit a motor to fail, the more 


*K 


Gilieone 


imperative it is to prolong the life and to increase 
the reliability of that motor with Class H insula- 
tion made with Dow Corning Silicones. 

For about twice the cost, you get ten times the 
life; for a few hundred dollars, you save several 
thousand dollars in lost production, man hours 
of labor, maintenance costs and repair bills. 

Write today for more information on how you 
can keep ahead of the pack with Dow Corning 
Silicone (Class H) Insulation. 


This fable can be and has been acted upon to 
save the less expendable hides of some of the 


most able electrical mair-ienance engineers. 


DOW CORNING CORPORATION, MIDLAND, MICHIGAN 


Please send me more information including list of Class H motor 


repair shops and Class H motor manufacturers 


Nome 
Company 
Address 


City 


ATLANTA « CHICAGO ¢ CLEVELAND « DALLAS 


In CANADA: Fiberglas Canada, Ltd., Toronto 


R-7 
DOW CORNING 
CORPORATION 


Title 


MIDLAND, MICHIGAN 


e LOS ANGELES * NEW YORK © WASHINGTON, D.C 
© In GREAT BRITAIN: Midland Silicones, Ltd 
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@ Many of America’s leading manufacturers, 
producing a wide variety of products, are 
benefiting from Auto-Lite die cast research, 
experience and advancement. Such devel- 
opments as high pressure casting, special 
alloying practices and improved quality 
through the ‘controlled metals process” 
make Auto-Lite the logical source of supply 
for precision die castings. Address 
inquiries to 


THE ELECTRIC AUTO-LITE COMPANY 


Die Casting Division 
Woodstock, Illinois 
Lockland Division, Cincinnati 15, Ohio 
600 So. Michigan Ave 723 New Center Bldg 
Chicago 5§, Illinois Detroit 2, Michigan 


Tune in ‘Sus CBS Television Tues 





DIE CASTINGS @ WIRE & CABLE »® 
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The metal coating that 
Stretches like r-u-b-b-e-r 


Keep this in mind about Armco Zinceri Steel: 

Its special hot-dip zine coating works more like rubber than 
metal. It flows and s-t-r-e-t-c-h-e-s in brakes and dies 
It takes as severe a draw as the base meta! 
without flaking or peeling. 

Compare this with conventional galvanized sheets 
When these sheets ure drawn or formed severely the coating 
invariably flakes or peels. This exposes the base metal 
to early rusting and failure. 

Armco Zincerie has another important advantage. 
Actual field tests show that its special zinc coating gives 
longer protection against rusting in atmospheric service than 
equal-weight coatings on regular galvanized sheets. 

Even if you can’t include this Armco Special-Purpose 
Steel in your present plans, it wil! pay you to have complete 
technical and merchandising information for the day 
when it is more plentiful 


| 


Without more steel scrap, maximum steel production is 
impossible. New furnaces built by the industry cannot be 
operated at capacity with the present scrap supply. Help 


ARMCO STEEL CORPORATION 


3871 Curtis Street, Middletown, Ohio ‘ RMC; } 
Piants and Soles Offices from Coast to Coast b e] 


Export: The Armco International Corporation. W/ 
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Creep Rate of Acrylic Plastics (continued) 
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Magnetic Particle and 


Hysteresis Clutches For 


Servo Systems 


Iwo entirely different types of clutches ar 
been developed for military and industri 


These are « layneti 
{ brakes 


systems 


Magnetic fluic 
actuators have | ‘ tl 
rat 1; ] 


’ 
Loop ale-displa position 


1] 
troll ng powe I 


lent torque 


space envelope 

sponse togeth 

the servo de signer val i€ tools 
. ° at imit 
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ions appear 
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peatability for gi 
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mechanically in bi-directional « 
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i. Unen torqu essentially 
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vwurations 


as the diff 


mbers of the unenergiz« 


input spec if 1 ited, thereby 
tween clutching 1 
5. Sensitivity to ambient change when 
16 oz in. torque single clutch wi 
1.85 oz in. at 10 F with input 
6. Close fabrication tolerances 
are req ired for series production 
inforeseen advantages of the 


ors a 


1. No backlash (for life) at outpu 


irectional 
inits due to tooth pressure established by idual torques 
>» No shock f 


2 loading of teeth in associated gear trains 
Although a eleration 


are extremely rapid there is no 
always 


proportional 0 


f 
This characteristic permits gear tooth 


shock loading as accelerations are 
field rise 
loading far in excess of normal 

Proper consideration of these factors in the 
of FM torqu 
servos, useful from both functional 


magnetic 


app 
PI 
e controllers makes possible extremely 
ind service 
Industrial field experience with fluid magnet 


licates 


the relatively short maintenance-free 
limited the FM clutch application 


To fill this gap, a hysteresis clutch 


im service 


torque Variation, et 
for industrial work 
has been designed 
The PM hysteresis clut is an interesting device, pro 
viding the inherent advantages of the FM proportional 


torque controllers. These clutches are finding important 


application as radio antenna actuators. Standard bi-direc 


tional PM-2TG 


is actuators, employed between the 
lrive 


motor and antenna transmission provide im 


Size of bi-direction 


steresis Clutch Model PM-2TG at the left 
Model PM-2 at the right 


is con pared with 


mproved 
essary to con- 


reversals and 





Operating Characteristics of 


Hysteresis Clutches 


Model PM—2TG 
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>. 10-8 : 
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6 1/4x5 


8x2 
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Better than thirty years’ research and manufacturing 
in the field of oil and grease retention, and dirt exctu- 
sion, have built up a most impressive variety of C/R 
Oil Seal applications. There is almost no industry that 
you can think of, in which C/R ‘‘Perfect’’ Oil Seals 
have not been specified as standard equipment by 
leading nufacturers 


derstandable, then, that avail: y has be- 

st important factor of C rvice. Today 
more than 1800 sizes, covering 15 typesofC R*“* Perfe 
Oil Seals are available. But, in addition, Chicago Raw- 
hide’s special designing service continues to play a vital 
role in supplying manufacturers with special seals to 


ENGINEERS: We will be pleased to send 
you engineering data on “Perfect” Oil 
Seals on receipt of your written request. 


SITVIS 
Mechanical Leather Products 


Boots, diaphragms, packings and 


other products give dependable service 


under difficult operating conditions 


SIRVENE 


The Scientific Compounded Elastomer 


Custom-engineered and custom 


built for critical service in aircraft 
automctive and other mechanisms. 


7 2) > 


a 


a 


youll find ©/p 


meet new and different operating conditions 
To you, C/R’s record bears this outstanding impli- 
cation pal d facilities and experience, together 
with ule product reliability 
If u id the ‘‘Perfect’’ answer to any 
luid ret on or mechanism protection, 
check with i Rawhide engineers. You'll find 
> ( t 
P or tor vehicles, farm implements, road machin- 
nines are equif ped with C/R Oil 
wun any 
Chicago Rawhide engineering service is always available for 
the solution of your particular sealing problems. 


CHICAGO RAWHIDE MANUFACTURING CO. 


1299 Elston Avenve QIL SEAL DIVISION Chicago 22, Illinois 
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“X-Y” Type Recorder Is Self-Contained 


A strip-chart recorder of the ""X-Y" type for plotting 
automatically on rectangular coordinates the 
relationship between any two variables that can be made 
Microformers is self-contained and portable 

as the MDD-2, is similar in size 
models designed | attachment 
used with 


simultaneous 


to actuate 
The recorder, identified 
and appearance 


to Baldwin B-T-E testing 


some types of testing 


to other 
machines t an be 
mechanical loading 
ised with any test 


machines hav 
ind weighing systems. It 
ing machine in which hydrostatic pressure in either the 
to load applied 
} Bourdon 
ttachment to the 
which tl 


| } 
an aiso De 
loading or weighing system is proportional 
parate 


tions ss 


to the specimen. For 


e units are 


hydrauli with 


system 
recorder may be 1 with 
order by a cable having 1 


more standard Baldwin Microformer | train followers 


can be used with the recorder 

ransformers hav 

ments of 0.120 in. Displacement of 
sensing M« ts the 

ance of a self-balancing bridge of whi it and the 


Microformer 


is amplified by 


Microformers are muniature 
ing usable core mov l 
roformer 


external 


the core OF an 


d 
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a servo 
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produ e tul ‘ Ou displacement of 
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in Each of 


th an external Micro 


to the 


ing ele 


same positi 
sensing 0.03 in 
0.06 In. can 
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when 
former o sion 


Move 
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a recording sensi 
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within 0.2 
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on right 
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Precision Potentiometer Has All-Metal Construction 


All-metal construction, to retain the accurate mechanical 
essary when precision potentiom 


several 


tolerances which 
ers 3 used nh precision gearing, is one of 


features of a potentiometer, designated as 
lesigned to 
shaft 

} 


ts within a ganged 


Type 7A The ] wotentiometer is 
permit the ganging of u 20 u on a single 
the easy removal 


means of 


assembly, and a phasing 


latter two features 
ilar ad reou in xperimental work where 

elements are changed riodicall Special plug-in 

units are also av. 
Of small size Type 74 
custom-built meet tl re rements oO pecific a 


General Pp 


ppli 
P} 
cations linear and non 


linear windings over f resistances up to 100,000 


ohms, and guaranteed accuri f 5 percent linear and 


Torg 


| percent nonlinear 


is only 1.5 oz-in. Serv 
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Eye Boit Is 
Load-Centering 


Designed to carry weights 10 times 
heavier than possible with a conven 
tional eye bolt, an improved eye bolt 
achieves its great strength through its 
load-centering feature. The eye pivots, 
permitting the weight to center 

Made of high-grade steel, the eye 
bolts are ductile and tough, providing 
reliable factors under intermit 
tent strains and shock loads. Light 
in weight and precisely balanced, they 
are easy to install and use. Bolts are 
replaceable, thus giving extra life. No 
haphazard or makeshift rigs need 
be used; serious accidents to 
men and equipment are prevented 
Standard models are available in bolt 
sizes of 4, 3, J and 1 in. USS threads 
Special sizes and SAE threads also are 
made to order 


safety 


hence 


Further details regarding sizes and 
application are available from the 
manufacturer upon written request 





Gang Channel 


Two signs in gang channel and 
are said to permit a sav 
in weight rar from 25 to 


percent with no sacrifice in strength 
{ ; 


hor nuts 


ping 


are thus espe ally suitable for 
ind components. With the 
igh strength of 


Ww th 


previous de 
metal used, the 
rang channel nut (new strip at 


less 
new 
left compares with old strip at right) 
s 30 percent lighter and the new 
inchor or plate nut (new nut in left 
foreground compares with old nut 
ehind it) is 25 percent lighter than 
similar fasteners now commonly used 
The parts are manufactured in con 
formance with specif ation AN-366, 
and are approved for use by aircraft 
manufacturers. The designs are now 
available for applications where heav 
ier types of nuts have been used, and 
both are directly interchangeable with 
other AN parts, since they are de 
within the same over-all en 
velope dimensions. A red elastic lock 
collar assures re-usability, keeps 
and nut st-free, 


signed 


threads ri and 


seals against liquid seepage. The in 
sert provides a constant self-locking 
torque, that simplifies accurate bolt 
loading, and, at the same time, pro 
tects the fastenings against vibration 
impact, and shock 

The gang channel strips as supplied 
by the manufacturer are assembled in 
248-T4 aluminum alloy channels that 
anodized for identification 
Even though the channels 


are blue 
purposes 


ire designed to retain the nuts in 
sum 


cient play is present to allow for rea 


proper position over the bolts, 
sonable misalignment 

Complete details of the new light- 
weight channel and anchor nuts can 
from the manufacturer 


with no obligation upon request 


be obtained 


t Corp America, 


Rd., l n, N. J 
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To save yourself time and trouble... 
Specify piping from your CRANE Catalog 


Suppose you're writing piping specs for this Fue/ Oil Pumping, 
Heating, and Transfer Unit. You greatly simplify your job when 
you reach for your Crane Catalog. In it you'll find—and quickly— 
an unequaled selection of valves, fittings, pipe and accessories. 


Information about every item is complete. When you check on 
a valve or fitting, you get all its dimensions; tabulated pressure 
and temperature ratings; design, material, and construction de- 
tails; and a full listing of service recommendations. There's an 
abundance, too, of general engineering data helpful in designing 
piping systems. 


Today, when work loads on machinery are heavier than ever, 
the name Crane gives your product added value. For experienced 
buyers know that Crane Quality in piping materials means utmost 
dependability. 


(ea YOU SPECIFY IT... CRANE SUPPLIES IT... 
PIPING EQUIPMENT FOR EVERY DESIGN 


REGULATING 


FOR OIL OR OIL VAPOR 
services at temperatures over S00 
F. and up to 1000° I, and for most 
corrosive and unrefined oils re- 
gardless of temperatures, Crane 
BOLTS AND recommends a 600- 
Pound Small Steel Wedge Gate 
GASKETS Valves. Exelloy to Exeiloy Trim. 
Bolted bonnet. 9.8.& Y. Screwed, 
socket-welding, or flanged ends 
Sizes: ¥> to 2-im. See your Crane 
No. 49 Catalog, p. 225. 


' RELIEF 
aes) VALVES 
s+. Ss 
a 


GATE Puel Oil Pumping, Heating, and Trans- 
fer Unit by Enterprise Heat and Power 
VALVES ’ SCREWED (o., Chicago, Lil 
FITTINGS 
a = 


a , 
SEDIMENT WELDING 
SEPARATORS FITTINGS | 


General Offices: 
836 S. Michigan Ave., Chicago 5, Ill, 
Branches and Wholesalers Serving 

@ All Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 
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Now Stainless Steel Can be Hot Worked 


CONE TEST for hot forgeability. The two pancakes shown are 
of the exact same analysis .. . except that the one on the left, 
relatively free of cracks and tears, contains cerium 


High-alloy, corrosion resistant, heat resisting stainless 
steels that can be hot worked have recently been developed 
Use of the elements cerium and lanthanum transforms fer 
rous alloys containing nickel and one or more of the 
elements chromium, molybdenum, cobalt, copper, g 

silicon, manganese, columbium, and vanadium from mat 
rials with limited hot workability to alloys that can readily 


be hot forged or rolled into sheets, bars, and tubes 


tungsten 


Alloys included in the new cerium-bearing alloy range 
and patented as such include AISI Types 309 316 
317, and 330, as well as Carpenter Stainless 20 and Car 
penter austenitic 


410 


valve steels. However, the development 
applies not only to ferrous alloys containing more than 
50 percent iron but also to nonferrous alloys containing 
little or no iron 

Heretofore, a principal obstacle to the full utilization 
of the advantages offered by these alloys has been the 
difficulty or practical impossibility of forging and rolling 
them into desirable shapes like sheets, rods and tubes 
While many efforts have been made to solve this prob 
lem, the obstacle has existed throughout the industry for 
years and has restricted the of these alloys in cer 
tain applications involving high temperatures, stresses and 
pressures. For example, certain alloys containing nickel, 
chromium, molybdenum and copper which provided satis 
factory corrosion resistance could be cast satisfactorily 
but when hot working was attempted, the resulting bars 
were so badly torn or cracked that they were unusable. This 


uses 


has limited the use of these desirable alloys to those fields 


in which the casting process could be used 


PRACTICAL EFFECTS OF CERIUM are 


hot rolled stainless steel type 316 


seem in these bars of 
Before the use of cerium, it 
was virtually impossible to hot roll this alloy successfully 


and its ompounds 
urcs, in flints 
industry. The 
monazite 
recently 


Heretofo th hie of cerium 
irbon for flaming 
th 
} 


have been 
for cigarette lighter id in eramk 
, 


lanthanum is 


lanthanum has 


received a the 


i ertain 
heavy elemet O vita th 


saterest in 


production of 


ntense 
atomic energy 


obtained from tho 


sands 


can be 
monazite 
lanthanum 


Some of tl vy elem 
rium, whi 
Pure 


some 
may be used separately, 
metals within mini 
proportions have been found effective 


pro} 
metal, the major 


omi 10n rf the two certain 
are found in misch 
onsists of cerium and lanthanum 
nickel content of any of the alloys of this develop 
and maximum 
of im and lanthanum that will produce hot 
further discovered that 
any of the alloys, the allowable 


lanthanum 


trons 


ment determines th nimum allowable 
ranyes 
nickel 
range 


which can be used to promote 


workability as the 


content in 
narrowed 
the ot 


steels for 


It is felt that the development can increase use 
high-al resistant, heat resisting 


merly found to be ical because of limite 


orrosion 


impract d hot work 
ability. Carpenter is now engaged in the application of 
steels but it is also interested in 


the and 
defense 


the se 
industry 


eri1um to m ot 
the | 


< iny 


roader aspect of increasing 


use 


production of many other steels strategic to the 


efforts of the entire nation 





DEVELOPED IN ANSWER 
FOR an 
as well as a lower temperature coeth 


TO THE NEED the new 


resistance 43, 4, }, 1 
Products 


Cleveland 


resistors 


increased range of and 2 
cient, new resistors containing boron 
possess greater stability with a lower 
level. With small aging and 
low temperature coefhcient of 20 parts 


per million 


13 


noise TENSULATED 


small that 
Dd 
I 


per degree Centigrade uper clip 


In 2882 
Ohio 


MINIATURE 
350 wires pass through na No 10 op 
p, are produced | 


are availab n I ve pro 


Ww 


ss; this makes it practical 


, 1 
) provide hookup 


i 
Detroit Ave shielded lead wires, and small flexible 

les that ailor-made to suit the 
ial needs of those who us« 


att sizes low voltage wires 


them 
four strands of 


In 


spec 
Each wire consists of 
per wire Tensolite 


ited Wire Co.. N Y 
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GOOD NEWS for those 
who use Cold Heading Wire 


HIS MAY BE THE FIRST TIME you've heard of “Formbrite.” 
ye to those who fabricated the millions of pounds we've produced 
in the past year, Formbrite represents a long forward stride in the 
metallurgical development of Cold Heading Wire. 

The name “Formbrite” designates a speciai process of rolling or 
drawing, plus a special heat treatment which imparts a superfine 
grain to copper-base metal. At present Formbrite is produced 
only in certain brass alloys. 

The advantages? Formbrite Cold Heading Wire is br’ zht, clean, 
strong and “springy”— yet possesses a degree of workable ductility 
unlike any wire you've seen of equal strength and hardness. That's 
what makes it so desirable for rivets, \ ood screws, machine screws 
and a host of other cold upset products. 

Where parts are to be polished or plated, fine-grained Formbrite 


Formbrite is a trade mark of 


The American Brass Company offers definite money-saving advantages on buffing, polishing and 
designating copper-base al- 

loys of exceptionally fine tumbling operations. Moreover, Formbrite Cold Heading Wire is 
grain, combining unusual 
polishing characteristics with 


strength and hardness, plus Fermbrite is produced in the form of sheet, strip, rod, wire and 
excellent ductility 


supplied in one temper, resulting in simplified stocks and inventory. 


seamless tube — at no increase in price. For deep-drawn polished or 
plated parts, it’s been nothing short of sensational. Want to compare 
Formbrite with ordinary drawing brass in your own polishing 

room? Then write for a kit of two sample cups — plus additional 
information about Formbrite. Address The American Brass Company, 


; General Offices, Waterbury 20, Connecticut. — s:100 
the name to remember in 


CUPPER-BRASS-BRONZE 
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Locknut Has Nylon Locking Medium 


Etruded nylon is used as the locking medium in a one 
piece, prevailing torque type of self-locking nut, which is 
usually furnished double-chamfered 

The design of the nut permits installation from either 
end and provides positive locking action in any position 
Low installation torque saves time and lock washers and 
subsequent double assembly, handling, and stocking prob 
lems are eliminated 

Nylok Type “I added 
strength to the body and threads and to save critical mate 
rials. The locking medium is a nylon plug insert in one 
of the hex faces on the nut midway between top and bottom 
The plug projects slightly beyond the crest of the thread 
and when the nut is run down on a bolt, the nylon is com 
pressed but not cut by the bolt threads. Its springlike action 
grips threads tightly and sets up a counterthrust, creating 
strong metal-to-metal wedging of bolt and nut threads 

When a nut is removed, the resilency of nylon makes the 
locking element seek to return to its original shape giving 
This also makes it possible to lock the 
a bolt 


Locknut is cold-forged to provide 


re-usability 


any 


great 
seating is unnecessary. Be 
the work effectively 
threads of varying pitch diameters. They give 
torque and will not gall or damage bolt threads 


position on 


nylon’s 


nut in 


ause of elasticity nuts on 


smooth 


The nylon used as the locking medium has high tensile 
strength and retains this characteristic at low temperatures 
become brittle at 100 F and is unaffected by 
cold even after exposure to moisture. It 
withstands continuous temperatures up to 250 F and reheat 
ing does not lessen its re-usability. The insert has 
moisture rate and capacity, so the locking action is un 
iffected by Commercial 
gasoline, oil or boiling 40 percent caustic do not 
affect the It will not dry-out-or shrink with age, and 
fungus does not affect it. Nylok Locknuts are available at 
both the American standard light (E-6) 


does not 
ontinuous also 
a low 


use in water solvents—alcchols 
soda 


insert 


time in 


and also t 
in sizes } tl 
th 


ne 


from 


Series 


tained 





Ultra-Violet Lamp For Inspection 


High-intensity ultra-violet lamps bring to 
industry an efficient method of applying the principles of 
fluorescence to inspection and laboratory analysis, as the 
differences in fluorescent coloring are almost a sure indica 


long-wave 


tion of a variation in the composition, source, or history of 
any two or more substances 

Underwriters’ Laboratories approved, Blak-Ray lamps are 
equipped with a self-filtering “black-light-blue” tube that 
allows the ultraviolet rays (3,660 angstrom 
units) to pass through, but filters out the undesirable rays 
in the visible portion of the spectrum. No additional filters 
are required, and the cool-operating tubes will last for 
2,000 to 3,000 hr. Recommended for use at low light 
levels, they do not, according to the manufacturer, require 
as great a degree of darkness as lamps using separate filters 

Available in 4, 8, 15, 30, 40 and 80 watt sizes, the fix 
ture is unusual in that it may be rested on a flat surface 
mounted flush to wall or ceiling, or hung from brackets 


long-wave 


The 4 and 8 w 
that allows t 
degree plane 
also be 


only 13 


The Blak Ray 


ind Stry af 


raphy 
iltra-viol 
industrial fields cat 


nanufact 


to the 
probl m on 

: ] 

is also ava i 
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Soft Seat Check Valve 


KOHLER Precision Fula 


AIRCRAFT - INDUSTRIAL 


KOHLER PRECISION PARTS are used by 
manufacturers of Diesel engines, automobiles, trucks, 
tractors, jet engines, military, commercial and 
private aircraft, and for agricultural and industrial 
test equipment. 

With an organization experienced and skilled in 
precision workmanship, Kohler maintains full 
facilities for forging, casting, machining, anodizing. 

Kohler engineers will develop precision valves and 


fittings for volume production to meet special 


applications. Write for a catalog and send your 


specifications or requirements. 


KOHLER CO., KOHLER, WISCONSIN. ESTABLISHED 1873 


KOHLER or KOHLER 


PLUMBING FIXTURES + HEATING EQUIPMENT 


ELECTRIC PLANTS + AIR-COOLED ENGINES + PRECISION PARTS 
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Liquid-Tight Fittings Connect Flexible Conduit 


Liquid- and vapor-tight positive 


ground fittings are used to connect syn 
thetic covered flexible metallic conduit 
This type of conduit and fitting is rec- 
ommended where water, oil, chemicals, 
vrease, dirt, corrosive fumes, etc., are 
present or where small movement and 
hard-to-get-at places are all factors to 
be dealt with 

Besides being vapor- and liquid 
tight, these Vap-Oil-Tite fittings have 
an unusual feature in the threaded 
bushing or ferrule that threads into 
the spiral between the convolutions 
of metal core of the conduit, thus in 
suring a foolproof, positive ground 
This bushing also makes it unneces 
sary to burr the ends of the metal cor 
after cutting because of a collar that 
overs the rough edges 

The fittings and bodies are fu 
nished in sizes from 3 in. to 2 in. Com 
plete in themselves, they require no 
other parts or materials to make sound 
leakproof connections. A wrench or a 
pair of pliers is needed 

Suggested uses: for wiring equip 
ment in the moa hine tool, food prox 
essing, brewing, chemical, petroleun 
paint, plastic and utility aduatvies as 
well as outdoor uses on cranes, and 


many types of mobile equipment 


Pin os 


ao 


| 


ff 


Bw. 35. 448. rhs 


‘ 


The illustration shown above ind further 
at the wide range of fittings’ that the manufacturer without obligation 


alOs 4 
, 
i¢ Pies 


are now available to fit various possit 


applications Descriptive literature and 


details can be obtained from 


I ( Potomac A 
l 





Flexible Type Strain Relief and Bus Drop Grips 


Strain relief and bes drop gr 
advantages over other methods 
porting bus drop or power duct cable 
because they exert a longitudinally 


distributed load throughout the length 


of the gr ind are completely flex 


‘t 
ble, easy to install and Inexpensive 
The grips operate on the simple 
geometrical theorem that the shortest 
distance between two points is i 
Straight line. When a grip is slipped 
over a cable and a force exerted on 
it, the wires of the mesh try to 
straighten out. However, th< 
of the column holds the mesh 
and the result of the two force 
powerful grip on the cable by 
straining wires of the mesh. All grips 
are made with the varied mesh which 
causes the grip to exert a longitudinally 
distributed load throughout its length 


The illustrations show drawings of 




















STRAIN RELIEF GRIP (upper) has an iron pipe fitting; the bus drop grip (lower) 


has an aluminum eve and stem for use with springs. Both models come in different sizes 


the strain relief and bus d Pj 
They are usually made of galvanized 
steel strand but may be obtained 


bright bronze or stainless steel. Strain 
relief grips come with neoprene s¢ ils 


in the fitt 
grease an 


might impair 


Wt 
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Drop it... serare it... bomp it...sit on it! Bet don’? concern yourself 
about Its welfare! This luggage is made with wu Fiberglas reinforcement : 


military products, such as washing mechine 
parts, fishing reds, boats, furniture, tote boxes, 
military instrument cases, and eircreft com- 
ponents... wherever light weight, durability, 
resistance to age, weather, water, acids end 
oils are a must. 


Investigate Fibergias reinforcements for your- 
self. For further details write: Owens-Coming 
Fiberglas Corporation, Reinterced Plastics 
Division, Department 807, 16 East 56th Street, 
New York 22, N. Y. 
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Magnetic Base Holder Has 100 Lb Pull 


A portable magnetic-base indicator holder attaches with 
a 100 Ib pull to flat or curved surfaces for holding securely 
and precisionally all dial indicators. The 


p release for removal or positioning 


t ~ 


type unit is 


the holder witho the indicat being held 


Ihe set, which includes accessories for accommodat 
all stem-type, hole-type and lug-back indicators, consi 
(1) the ma 
molded plasti 
Steel 


holder constructed of non-bre: 
finished 1} in. wide, 4 in. long and 13 
parallel ribs 23 by 3 by 3 in. provide the 
ontact surface on the bottom of the unit. Also 
whi h 
At the top end of the unit 


ind lock nut 


ind at 


ynet« asc 
in 
high 
magnetic 
on the bottom is the magnet release, helical design 
I hi gerup lever 
in length with ball stem, socket 
) Adaptor for ,%, in, stud-typ 
(3) Universal swivel adaptor with } and ,\, in. grij 
arms, one } and i 

and one } and ,f, in. diameters. (5) 
ick indicators with 4 in. and } in 


‘ i¢ 4 
With this eq 


ipment, all indicators up to 3 in 
er can 


ion { 


nstru 


holes. (4) Sweep jg in 
Bracket arm 


holes 


be used with precision and ease. In use, the desired 


dial indicator is attached, by means of the suitable adaptor 
to th 


t nagneti 
} 


base holder, and the unit is placed so as to 


dial contact point 


i into position for making the 
The design of the unit bottom permit. it to be mounted 


on flat, round, or curved surfaces or even on a shaft or 


pipe. The universal ball and socket construction plus the 
adjustability of the 


adaptors assure absolute precision pos! 


rigidity 





lhermocouple Gage Gives Six Station Readings 


because the low operating tempera 


An inexpensive vacuu gage in multistation form for 
coaters, dehydrators, vacuum furnaces, and other industrial 
high-vacuum equipment is available with two, three, four 
five, or six stations, all reading on a single meter. Range 
overed is from a few microns to 1 mm Hg. More than 
half the range of the indicating needle is devoted to the 

The smallest meter 


microns; 1,000 microns is the 


division 
highest 


region below 60 microns 
represents ) 
numerical value indicated 

Known as the Thermocouple Gage, Type TG-09, it 
operates from 115 v 60 cycle circuits. It will be particularly 
well suited for checking pump operating conditions because 
of its expanded scale in the region of diffusion pump fore 
It can be used for displaying continuous read 
ings of pressure at a distance from the point of measure 
ment. No harm results from operation at full atmospheri 
pressure 


pre ssures 


The working principle of the gage is based on the emt 
developed by a thermocouple in which the temperature dif 
ferential depends on heat loss by gas conduction; this, in 
turn, depends on gas The sensitive element in the 
gage tube consists of a thermocouple junction to which 
heat is supplied at constant rate. A voltage regulator cir 
cuit keeps the heating current constant despite line fluctua 
tions. In the presence of vapors, zero drift is 


nd pressure 


organic 


reduced to a minimum 
e decomposition 

mounted vertically and plugged 
with the cable omitted 
onvenient or even 


tures in thi ise lit 
The gage 
abinet 


directly into tl ontrol 


For those ations where it is not 
possible to plug the gage into the cabinet directly, a cord 
up t al hundred in length can be 


1] 
ill effe 


ment as 


used without 
included with each instru 
equipment as supplied by 
the factory 

The metal housit tubes is terminated in a 
IPS nipple nipple can be threaded into any 

ble coupling and the threads can then be sealed with 
a high-vacuum type wax leaks from 
the atmosphere. Alternatively, it is possible to make this 
standard CGB with a 


joint between 


to preve nt pressure 


connection with a connector, or 


short piece of rubber tubing covering a but 

the gage ul the pipe to the vacuum system 

A new single station thermocouple gage Type TG-08 
flashlight dry cells is also available 
Additional information and descriptive litera 


both gages is available from the manufac 


which operates on 
at this time 
ture concerning 


turer upon 


I written reques 
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... this time from the Signal Corps for the telephone handsets used in MOLDABILITY 
* 


IMPACT STRENGTH 
© 


mobile units. It’s a call for top performance in plastics whatever the 
time or place. This durable all-weather plastic serves well under con 
ditions ranging from arctic cold to tropic heat and humidity, in a DIMENSIONAL 
, ' STABILITY 
variety of applications involving severe exposure. . 

As a result of many such calls, the present supply of Hercocel E iar amd 
available for non-defense needs has been sharply curtailed. But there’s DURABILITY 
still no limit here at Hercules on the design and technical assistance . 
available to you in the long-range development of new uses for this 
versatile quality plastic. We invite your inquiries. 


HERCULES POWDER COMPANY Cellulose Products De; 


| A HERCULES Cellulosic Plastics 
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Weatherproof Magnetic Starters Are Light and Small 


1 in a line of weatherproof magnetic starters, is 


a compact and rugged Feraloy cast housing in combination . 
with a “RA” (Right Angle) type of mechanism SIZE 2 NEMA TYPE 

Another feature is light weight. Described as 3 the 
size and weight of other makes, it is claimed that one man ee ee 
can comfortably carry and install a size 2 starter without 
a truck or chain hoist 

Explo-Safe and Weatherproof Magnetic Starters have 
straight-thru wiring and ample working space for easy 
installations. Terminals are accessible from the front, as 
are the contacts which are said to be simple to replace. Line 
and load may be completely separated ; circuits immediately 
identified 

Typical applications are found with manufacturers of 
chemicals, explosives, fertilizers, soaps, paints, papers, 
petroleum, pharmaceuticals, plastics, rubber, textiles, and 
in processing plants such as woodworking or grain milling 


Starters are available in sizes 0, 1, 2, 3, and 4 


Feature« 








Pilot Valve Solenoid Housing Is Explosion-Proof 


An explosion-proof solenoid housing for electrically 
operated pilot controlled valves can be used wherever fire 
and explosion hazards exists. It is manufactured of cast 


aluminum to Underwriters’ Laboratory specifications, Class 


A 
1, Group D, Air Break Type eT 
Provision is made for standard conduit connection. The 
cover may be used with } in. to n. size Ross pilot 
operated straight-way, three-way, four-way and four-way 
five port models for single solenoid operation ; this housing 
may also be used for double solenoid,-momentary operation 
of Ross base mounted pilot controlled valves. (¢ mmpletely 
effective protection is realized f 
Additional information on the various uses and also 
the effectiveness of the explosion-proof solenoid housing ] 
can be obtained without charge from the manufacturer. A ’ 
list of factory recommended procedures for installation 
is also available upon written request 


R Operat Valve 20 de J Detr 








Teflon Extruded Rods Available Reduction U it Handles Up to 40 Hp 


} 


Continuously extruded Teflon rods and tubing in diam Rugged t compact, a nev luction drive unit will 
eters of jy in. are now being commercially produced and handle drives up t hp he No. 6 unit features high 
offer considerable economy in the machining of parts such pact ntifriction i , r long, efficient service: 
as spacers and insulators for high frequency equipment heavy internal-ribl ising assuring | anent gear 
Teflon tubing from 3 in. through 5 in. ID is also being nd irl nment; forged, heat-t 1, alloy-steel 
produced on a commercial scale. Larger sizes can be made I 
to special order 

Typical parts made of tlon rod and tub 
insulators for electronic equipment, valve and 
ing, gaskets, and washers 


CONTINUED ON PAGE 192 
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BORON STEELS 
WITH FINE GRAIN SIZE 





Grain growth inhibitors in metallurgically deter- 
mined amounts are included . . . in addition to boron .. . 
among the elements composing Grainal alloys. 


Because of the benef -ial influence of-these additional 
elements, boron steels made with Grainal alloys main- 
tain finer grain size at higher temperatures than is the 
case of boron steels made without inhibitors. 


yI 
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R-F Generator Heats 


Materials Dielectrically 


A 5 kw radio-frequency generator for dielectrically heat 
ing a wide range of nonmetallic materials in the textile 
rubber, wood, food, and other industries, is readily adapt 
able to batch or continuous production methods, delivering 
rated power at a 100 percent duty cycle 
approved NEMA standards 

This unit can be supplied in either of two styles: with 
6.8/13.6 megacycle dual-frequency oscillator for low- and 
medium-power-density requirements—such as large area 
panels to be heated for glueing, or with a 27.1 megacycle 
oscillator for high-power-density such as plastic 
pretorms 

Equipment operating controls are held to a minimum 
with all control adjustments made from the front panel 
This, plus a full complement of protective devices, puts 
operation of this equipment on a semi-skilled basis 

The enclosure is designed to minimize radio-frequency 
radiation, and the complete generator is certified to comply 
with FCC regulations 

uv mn lectric orp., Pitt 


measured I y 


loads 


bureh 30, Pa 





Fractional Hp Manual Starter Controls | Hp Motors 


A fractional horsepower manual starter designed to con 
trol and protect single phase a-c and d-c motors of 1 hp 
and less is available in single- and double-pole-models. The 
rugged double-break contact mechanism has quick mak« 
and break action and contact tips are of fine silver. The 
starter incorporates dependable, trip-free overload protec 
tion which gives a definite trip indication. Interchangeable 
overload relay units are accessible from the front. Line and 
load terminals are arranged for straight-through wiring 

Three types of enclosures are available as well as the 
Class 2510 Type A open type starter general purpose 
(NEMA 1), water- and dust-tight (NEMA IV and V), 
and explosion-resi‘tant (NEMA VII and IX). The gen 
eral purpose enclosure is die-cast aluminum and can be 
supplied with a pilot light for 115 and 230 volt opera 
tion without increasing the over-all dimensions. The water- 
and dust-tight enclosures (NEMA IV and V) are made 
of cast aluminum and can also be supplied with a pilot light. 
Four bolts are used on this enclosure to hold the cover in 
place and a special purpose gasket completes the seal 

The explosion-resistant type enclosures (NEMA VII and 
IX) ar iron. Four lugs are used to retain 
the cover and the surfaces of the box and cover are accu- 
rately machined to obtain the desired protection. 

All types of enclosures are designed to provide generous 
space for wiring. A standard switch box and flush plate 
can be used with the open type switch unit. 

The starter has been designed to offer accessibility, effec- 
tiveness and dependability. More detailed information on 
either the design or the performance of these manuai 
starters can be obtained without obligation from the manu 
facturer upon request 


made of cast 


General Purpose (NEMA 1) Manual Starter, shown above, has 
a die-cast aluminum enclosure of 
used with a standard type switch box 


the closed type, and can be 


Ml 


CONTINUED ON PAGI 





194 


Propucr ENcingeRinc — Juty, 1951 





ONLY 250 LBS. REJECTED OUT OF 2,000,000 
WITH ASARCO CONTINUOUS CAST BRONZES! 


prominent manufacturer of railroad equipment reports: 
Only 250 lbs. of Asarco Continuous Cast bronze rejected 
d 
- 


out of a 2,000,000 tb. experience ... better properties than 


other bronzes... scrap losses practically eliminated. 


There are virtually no rejects when you use Continuous 
Cast bronzes. The unique Asarco casting process gives you 
bronze rods, tubes and shapes with fatigue and impact 
characteristics up to 100‘¢ better than those of sand cast 
bronzes ... with better tensile strengths, yield strengths and 
hardnesses . . . with no porosity, no hard or soft spots. Asarco 
Continuous Cast bronzes are ideal for use on automatic 


screw machines. 


You can get Continuous Cast bronzes made to order in 
a wide variety of alloys...in standard lengths of 12’... 
lengths 5’ to 12’ on request... lengths 12’ to 20’ on special 


arrangement. 





216 sizes of the standard Asarcon 773 bronze (SAE 660) 
are stocked in 105” lengths for convenience at warehouses 
in principal cities across the country. Distributors will cut 
the warehouse stock to suii your specific requirement . . . 


long or short. 


r more data see your Asarco distributor, or 
end the coupon for a 12-page color catalog 


that contains complete technical data 


American Smelting and Refining Company 
Perth Amboy Plant, Barber, New Jersey 





Please send me a free copy of the new 12-page catalog 


“ASARCO Continuous-Cast Copper Alloys.” 


Name Title 


West Coast Sales Agent 
KINGWELL BROS. LTD., 444 Natoma Street, San Francisco, Calif 


American Smelting and Refining Company = 


OFFICES: Perth Amboy Plant, Barber, New Jersey 
Whiting, Indiana City 


Company 
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Electric Tachometer Coupled to Motor 


For motor applications that require continuous and a 
urate speed indication, an electric tachometer arrangement 
is available with Model R-1 tachometer and generator in 
ratings from } to 50 hp and spe ds from 20 to 10,000 rpm 

The permanently lubric: ball-bearing type generator 
is coupled to the variable speed drive and requires no other 
source of power. The tachometer indicator is entirely en 
closed to prevent entrance of dust and other foreign par 
ticles, and can be mounted at distances up to 300 ft from 
the drive without affecting accuracy. The indicator dial 
shows operating speed as a percent of the max output 
speed. For example, if the max speed is 1,000 rpm and 
the dial indicates 60 percent, the drive speed would be 60 
percent of 1,000 or 600 rpm. By the use of a percentage 


indicator, the rate of production of a given machine 


instantly available. Other forms of dial indication are also 


s 


available upon order. Supplied with each unit is 10 ft 
of two-conductor cable, making possible the mounting of 
the tachometer in the most advantageous or the most 


convenient location within a 10 ft. radius 





Forged Steel Gage Valve Has Male Inlet 


A new forged steel gage valve in half inch sizes is now 
available with male inlet and female outlet 
The new gage valve requires no nipples as for example, 
when hooking up pressure gages to pressure tubing or cas 
ing, because the male inlet basically serves the same pur 
pose as a nipple. The male inlet is an integral part of 
the forged steel valve body offering greater strength and 
soundness. Its wall thickness is extra heavy for high pres 
sures and provides greater protection against breaking off 
or rupturing 
Over-all compactness makes the valve desirable for the 
ramped areas in instrument piping or for installatior, on 
manufacturer s equ pment A satety taper threaded joint 
} 


hetween the body and bonnet prevents the bonnet from 


| ‘ hy + 
acking out of the valve due to vibration 





c 

Raatss lud lene t : dl i a 
catures include a long taper, semi-needle, 13 percent 
chromium stainless steel stem disk with fine pitch thread 
for close regulation of flow: back-seating shoulder for re 
< gz under! re; fa roac é t ) 
packing under pressure; extra broad seat joint for tight 
closure; and bonnet and packing nut plated to reduce pos 
sible galling and corrosion. Ratings are 4,000 lb at 150 F 





or 600 lb at 750 F for this new gage valve 


Ed ware 





AIR-FUEL RATIO CONTROLLER adjusts electric or a pneumatic control valve 1,900 F, can be 


air flow to fuel flow changes rapidly Major sub-assemblies are standardized, of wood or metal 

without cycling. Applicable to oil or r adily replaceable Leeds & Northrup tional methods. It 

gas firing, or to dual-fuel furnaces, it Co., 4934 Stanton Ave *hiladelphi: finish that is resistant to n 
meters both fuel and air flow for , Pa rosion by mild alkalies and 
maximum accuracy of control. Avail oxidation. Research ar 
able for use where ratio control alone HIGH TEMPERATURE PAINT, Capa Lab., Fire-Gard, In 

is desired, this instrument operates an of withstanding temperatures u Md 
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Cold-Roiling 


This husky steel section, made on a cold-roll forming 
machine, is a side-plate section for use in railwcy 
cars. Its big advantage is that the car roof can be 
riveted to the section from outside the car. We make 
this cold-formed shape from '-in. plate steel, and 
supply it to the car builder in full car lengths. 

Side-plate sections are but one of a long line of 
interesting, sometimes unusual applications of Beth- 
lehem Cold-Formed Shapes. To name a few, we make 
such diversified items as furnace bands, roof purlins, 
channels for telephone equipment, shapes for mate- 
rial-handling racks, frames for automobile trailers, 
and hatch covers for sea-going vessels. There are 
many more. And the list is growing all the time, for 
alert manufccturers are continually thinking up new. 
practical uses for these versatile shapes. 

Just what are Bethlehem Cold-Formed Shapes? 
They are regular or irregular shapes which are 
formed cold from sheet, strip or plate steel. They 
vary in size, and can be any of the following: 


Propuct ENGINEERING 


. Special section angles, channels or zees 
. Angle~ and zees combined 
. Channels and zees combined 
. Round or rectangular open-jointed tubes 
. Shapes with 180 deg bends 
. Shapes with combinations of bends 
7. Shapes with varying angles 
Bethlehem Cold-Formed Shapes are uniform in thick- 
ness, and relatively free from scale. They have an 
excellent strength-to-weight ratio. They come in all 
gages from 5 to 24, inclusive. In addition to cold-roll 
forming machines, we also have facilities for turning 
out these economical shapes on presses and brakes. 


BETHLEHEM STEEL COMPANY. BETHLEHEM. PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 


Stee! Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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Ganged Switches Are Individually Adjustable 


This new ganged-switch asssembly provides for opera 


tion of two snap-acting single pole double throw switches 
by a single actuating mechanism and for precise, individual 
setting of the operating poirt of each unit in the assembly 
This construction permits two, three, or four switches to 
installed in production and precisely set for simultaneous 
Operation or for operation in special sequen 
he assembly is made up to two standard swit 
ommon bushings through the mounting holes so that 
entire assembly can be mounted by two No. 6 screws 
bar joins the plates of the individual switches so 
all work together. The operating point for each 
switch is adjustable by a set screw that moves a l spring 
toward or away from the operating pin. The U-spring 


DsorpDs oOver-t 


ilso ¢ ravel of the actuator arm. The set screw 
hast stop nut 
actuator bar, l springs, and hinge member 
stainless stel, and Allen set screws are corrosion resistant 


\ York, N 





Miniature Fuseholder Spots Blown Fuse 


A miniaturized indicating fuseholder saves valuabl 
by instantly spotting fuse that has blown. The nique 
sign has a neon bulb and double contacts molded 
integral part of the crystal-clear lens. The neon 
glows when fuse blows and can be seen fror 
giving an immediate indication of trouble 
This new f h r is a compact unit that takes little 
ounting space on or behind the panel (requires mount 


ng centers and cl behind the panel of only 13 in.) 
leally suited to m production assembly techniques (the 
igged steel g pli rivets, eyelets or s 

inel with idard production tools) it |} 


hich facilitate ring and assembly 


N. Mai 





Black Oxide Process Operates at Low Temperatures 


A new (2) The black oxide nish h ntroduced 1 } solution. Because 
ind 
(1) It é n itl alt pr ¢ blackening solution ha ¢ 1 ratio t irts \ I 1 are; a also 
ind op it a mperatu of FeO to Fe.O 
Ik black iron oxide (Fe 
effectively absorb 
the final oil, wax m 
initial blackening solution and final dip t l i ribing 

1 lower cost r tl replenishment of (3) The salt cu O7% he blacken ta 1 process, called Black 
the solution drag-ou ause of the ing time cycle and | blacken (Type A) is available from the 
lower operating ten re and the heat-treated or hardened easil ufacturer F 
low concentration of salt per gallon (4) It is also self-rectifying and will receipt of a written request 
the solution is highly fluid, and this — rectify build-up 
results it minimum of loss fron oxide in the | 


steel r big advantages high corrosion resistance becau I ) rectifying characteristic 


pon 


dragout of solution on the work nants, which might inadvertent] 


CONTINUED ON PAGE 198 





Propucr ENGINEERIN Jury, 195] 





We Mobilize for Freedom 


FOURTH OF A SPECIAL SERIES 


CONTROLS... 
A Two-Edged Sword 


I may seem dangerously premature to talk 
about getting rid of emergency government 
controls while all-out war is still an imminent 
possibility . 

But success in this strange struggle for our 
freedom into which the Russian Communists 
have plunged us requires that we: 


1. Maintain a whole battery of controls 
designed to speed defense production and 
curb inflation, and at the same time 


2. Work to end the controls at the earliest 
possible mament. 


Here is the reason why this editorial— 
fourth in a special series on mobilization for 
defense — is devoted to the need for a speedy 
release from controls. 


If the Russian Communists can force us to 
maintain indefinitely the present system of 
government controls, they will have won a 
tremendous victory. They will have saddled 
us with a system of collectivism which, over 
a period of years, would be fairly certain 
death to freedom of business enterprise. 


Make no mistake about it. This is not an 
argument against emergency controls. We 
need controls now to break a right of way for 


our mobilization program through the busi- 
ness boom. Indeed, the third editorial in this 
special series was titled “Why Controls Are 
Necessary.” It stressed both the need for con- 
trols and the need for positive coc eration to 
make them work. 


Controls Can Undermine Our Economy 
But these controls surely chisel at the 
foundation of our normal economic system. 
So long as we have them, many if not most 
key business decisions will be made in Wash- 
ington burezus rather than in the free market 
place. For example, the National Production 


Authority administers a Controlled Materials 
Plan (italics ours) which directs the flow of 


basic metals, and decides who can use them 
for what purposes. 


Happily, the people who operate these 
controls are not using the methods of a secret 
police state. 


Even more happily, most of the leaders 
who have been drafted to manage the con- 
trols are not in love with their jobs. They are 
doing their best in the thankless task of mak- 
ing controls work. They recognize the danger 
of chronic controis. 


But the fact remains that our economy is 








operating under arrangements which carry 
it a long way toward the pattern of central- 
ized control the Russians would inflict on 
the world. 


The Wilson Plan 


A plan for getting rid of these controls has 
already been developed. It was put together 
by our Director of Mobilization, Charles E. 
Wilson — while he was working day and night 
to set up the necessary emergency controls. 


The Wilson Plan — if we escape all-out war 
— will strengthen our defenses and our econ- 
omy. By 1953, it calls for: 


1. Providing the weapons to equip an 
armed force of 342 to 4 million, together with 
a supply of weapons for our allies. 


2. Building a stockpile of weapons which, 
with current production, would be sufficient 
to carry on an all-out war for a year. 


3. Building the manufacturing capacity by 
which we could rapidly expand our produc- 
tion of weapons if all-out war should come. 


4. Increasing the productive capacity of 
industry enough to resume the expansion of 
our civilian economy. 


With these jobs done our economy would 
be big enough and strong enough to meet 
both civilian and military requirements. And 
the government controls needed for mobili- 
zation could be speedily dropped. 


Call for Sacrifice 


The Wilson Plan requires a major effort— 
it means spending more than $50 billion a 
year for mobilization. That is almost 20 per- 
cent of our total-production. And this cannot 
be done without sacrifice. For a time, particu- 
larly in the next year, living standards will 
drop. 


But the sacrifice required is amazingly 
small. At the peak of the defense effort, ci- 
vilians will still have available to meet their 
needs about as much as they did in any year 
before 1948. 


To make the Wilson Plan succeed we must 
curb inflation. A second year of inflation such 
as that which we have had since the Korean 
war started would multiply disastrously the 
costs of our defense program. One key part 
of a successful program to curb inflationary 
pressure, which soon will be building up 
again, is a pay-as-we-go tax program. The 
second editorial in this series urged that we 
do our utmost to pay as we go. 


We Cannot Out-Control the Communists 

But, above all, to make the Wilson Plan 
work we must keep our sights set on the 
crucial importance of increased production. 
Our problem is to increase our capacity to 
produce so that we can carry both a major 
military program and an expanding civilian 
economy for as many years— General Brad- 
ley thinks it might be fifteen or twenty —as 
the menace of Russian Communist aggres- 
sion persists. 

If we do not produce enough to do this 
double job, we shall be confronted with the 
prospect of having to live indefinitely under 
government controls of the sort that have 
been set up since the start of the Korean war. 
That would be delightful to the Russian Com- 
munists. It would go far toward making over 
our economy on the Moscow model. 


Even if we wanted to, we never could hope 
to out-control the Russians. They are miles 
ahead of us in that line. But we can out-pro- 
duce them, by a tremendous margin. By 
doing that we shall travel the surest road to 
victory. 


McGraw-Hill Publishing Company, Inc. 
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WAR 





is used to fasten the rest together 


@ You’ve heard the expression “tail wags dog”’. Well, that’s pretty 
much the relationship between steel fasteners and the 
bulk of the steel utilized in fabricating products. Without fasteners 
most of the steel produced would be useless. 
Fasteners are truly the key to production. 
® Lamson & Sessions —as one of the country’s oldest and 
largest ‘‘full line’’ fastener manufacturers — have long held a key position 
in supplying the production lines of industry with fasteners 
of many types. Today, with the rearmament program gaining momentum, 
Lamson again stands ready to help solve your fastener problems. 


You are invited to call on us — anytime. 





of the steel produced 








The LAMSON & SESSIONS Co. . « General Offices: 1982 West 85th Street « Cleveland 2, Ohio 


¢ Plents ot Cleveland and Kent, Ohio © Birminghom @ Chicago 
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Overload Release Can Be Used With All Sizes 


A simple mechanical overload release for use with all 
American Reduction Drives is used on the re- 
ducer end of the torque arm and is so constructed as to 
engage the housing stud of the unit. The overload release 
mechanism is preset for maximum torque and works equally 
well, whether the torque arm is mounted so as to be in 
tension or compression It provides instantaneous release of 
the unit upon any excessive jamming or shock loads, thus 
protecting both the motor and the machinery against 
damage 

This is easily re-engaged wi 
tools, shear pins, or any other part, and 


sizes of 


release thout the use of 
will provide de 
pendable operation throughout the life of the drive 
Additional information on this new safety 
available from the manufacturer upon request 


device 


of Reduction Drives 





Silicone Rubber— Metal Bond Is Stronger 


metals or ceramics 
that is stronger than the rubber itself is le with a 
new chemical development designated as G-E 81267 
primer 

By using this liquid, silicone rubber can be bonded to 
almost any surface. Bonds to glass, ceramics, aluminum, 
steel, tin, and copper are possible, and sheer strength meas 
urements of bonds on steel are approximately 700 psi 
A unique feature of the primer is its ability, in most cases, 
to develop a bond strength greater than the strength of the 
rubber at any stage of the cure 


A bond between silicone rubber and 


possil 


rhe technique of applying and using this primer is quite 
simple and easily fits into the fabricating techniques now 
employed with the newer silicone rubber compounds. To 
mold and bond these silicone rubbers to a surface, it is 
necessary first to remove all grease and dirt from the sur 
face. The primer, is then applied by dipping and draining 
spray, or brushing. The film should then be allowed to 
uir-dry for 20 Some such as tin, require 
a short heat treatment to complete the drying. The surface 
is then rinsed with water and dried 

The primed surface can now be molded under pressure 
at 125 C against freshened high-strength silicone rubber 
ompound from 10 to 20 min, or 20 to 25 


min surfaces, 


min in 40 


Than Rubber Itself 


eer 


BABY ELEPHANTS MUST EXERT more than 1,500 Ib of pull 
to break the bond between silicone rubber and two pieces of steel. 


psi steam, and may usually be removed from the mold hot 
he development o* the new primer makes possible a 
I leveloy the n r kes { l 
rubber-to-metal molded products 
which include shock and engine mounts that resist both 
ugh and ioW so, 1 >roveda ruppe 7iass 
high 1] Al mproved rubber-gl 
laminated structures are possibiz, and high-strength silicone 
rubber in conjunction with the new primer can be used 
as an adhesive with unusual new properties 


wid variety oi silicone 


te mpe ratures 





A PRIMER which contains a type of In fact, 
vehicle new to the paint industry is 
apable of locking paint Slm—par 

ticularly vinyls—to surfaces having ad on 


herent rust and redu 


new or 
es the splitting . 
of top vinyl finishes (notorious for St 
peeling from sharp edges) to nearly 

zero. | 


Louis 5, Mo 


irthermore, the NEw 


primer shows 


evidence, upon visual inspection 60 


days after application on rusty sur 


faces, oO educi portions of the 


rust artici ITO oxide To 1f¢ roquc 0 I St 
rust part ron oxide to iron Production must 


the primer works better on 
rusty surfaces than on clean shiny metal 
and will not replace standard primers 
sandblasted 
Carboline Co., 7603 Forsyth Blvd., 


POTENTIOMETER can 
altitude for bombing missions within protecting labels is resistant to water, 
a maximum error of about one-fourth 
that formerly considered unavoidable 


imally precise. Even variance of one- 
millionth of an inch in the resistance 
wire means discarding a potentiometer 
for exceeding the ailoweble deviation 
The Gamewell Co., Newton, Mass 


steel parts 


SEALING TAPE for carton interliner 
and outer seams and for covering and 


measure 
rough handling and weather. Min 
nesota Mining and Mfg. Co., St. Paul, 
Minn 


almost infinites 
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stop! 


j 


f DAMAGE TO 


MACHINERY 


WORK 
SPOILAGE 


/ COSTLY 


DOWN-TIME 











with MAXITORQ 


. 


When an accidental overload occurs on some types 
of high speed automatic machinery ... packaging, 
wrapping, can and bottle labeling machines, for 
instance...there’s the devil to pay. Glass may fly, 
cans be dented, wrappers and labels spoiled, 
machine mechanisms damaged ... perhaps an oper- 


ator injured. And costly down-time bites into profits. 


But... there's an answer . . . the Maxitorg automatic 
Overload Release Clutch for original equipment in 
such machines. Where the nature of the overload is 
either a heavy shock or a suddenly applied load of 
a magnitude substantially greater 
than normal driving load, the 


O-R Clutch instantly releases... 


Send for Bulletin No. PE 7 
“MAXITORQ GOES TO WORK”, a new 
booklet featuring 16 Case Histories of 


interesting installations of Maxitorq 
Clutches. 











‘OVERLOAD 
RELEASE 


CLUTCH 


stopping the machine, preventing damage to ma- 
chine and product. When the jammed condition 
has been cleared the clutch is re-engaged and the 


machine is again in operation. 


Because this clutch does have definite limitations it 
must be properly applied for maximum effect... 
and Maxitorg engineers will gladly provide prac- 
tical recommendations. There are six sizes of 
clutches (‘4 to £ H.P. @ 100 r.p.m.) and Hub, 
Ring, Flange and Cut-off Coupling Cups for 
connecting clutch to driven or driving member. 


Complete details on request. 





THE CARLYLE JOHNSON MACHINE COMPANY 


a MANCHESTER eo 


3c Jet 
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Mechanical Seal Incorporates Teflon Sealing Member 


An improved mechanical seal designated as the Type 


9 Mechanical Shaft Seal, which performs effectively under 
severe temperature and corrosive conditions, incorporates 
i flexible ring molded from the new plastic, Teflon. The 
Teflon ‘wedging ring’ enables the seal to combine chem 
ically inert properties with flexibility and positive sealing 
action essential to effective mechanical sealing 

Designed for service on various rotating shaft applica 
tions, such as centrifugal pumps, turbines, positive dis 
placement pumps and agitators, the seal operates with 
consistent efh rency on varied corrosive services never pre 
viously handled by conventional, flexible-type mechanical 
seals. It can be employed at temperatures up to 500 I 

Construction of the seal is shown in the cut-away draw 
ing. The set-screwed metal retainer (7) provides a posi 
tive drive from shaft to carbon sealing washer (2) through 
lents (4) which fit into washer notches. An effective seal 
between the shaft and washer is insured by the precisi 


: vide a positive leakproof seal with minimum running fric 
tion between the vertical faces. Spring pressure keeps the 
faces onstant contact providing automatic adjustment 


in Order t mpensate for wear and sh: 


machined Teflon wedge ring (3), which is pre-loaded 
by the action of multiple springs (6). Spring pressure 
is uniformly distributed by a metal disk (5). The lapped 
raised face of the rotating sealing washer (2) mates against 


the highly lapped face of the stationary seat (1) to pro 





Servo Amplifier Has Wide Range of Adjustment 


A 60 cycle servo amplifier designed to drive a motor 
with 5 watt output features controls on the gain, carrier 
phase shift, and damping, with the adjustments inde 
pendent one from the other. -With-this range of adjust 
ment, the 410-B can be used in all servo loops in this 
power class the performance can be optimized 
each problem 


Specifications ar follows lax gy 1,000; phase 
from + deg; internal pickup below 


4 mv rms moderate power If | requirements Con 

panion power sup} lies ane modulators are available, an 
i pal 

+ il ' 

tl id >} aul 


his unit is directed especially to the system engineer 


the 410-B itself can be obtained packaged t nt some 


faced with t problem of building a working servo loop 


quickly. Its range of adjustment makes it a stock item 
with universal application. Its use is claimed to allow 
} +} 


bypassing the time-consuming circuit development other 
wise necessary In a servo program 





CAST IRON, CLOSED-END PROTECT scheduled for about Sept. 15. A two peratures of molten steel. Readings 

rUBE for molten aluminum appli conductor 24 gage copper constantan in 15 to 25 sec of immersion in molten 

f t several thermocouple wire with moisture- steel having a carbon content of 2.5 

proof insulation has been developed percent or more, through a range from 

dé for refrigeration applications. Tem 2,400 to 2,900 F are accurate within 

iron having a smooth out cit ‘he perature range is minus 20 to plus 15 degrees. Minneapolis-Honeywell 

tube is 1}! ; . 225 F. Another thermocouple, port Regulator Co., Brown Instruments 

It comes in lengtl able immersion, removable-tip type, Div., Wayne and Windrim Aves., 
30 and 3 I ar has been developed for measuring tem Philadelphia 44, Pa 
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An Example of 
CHECK MOTION 
. in which motion 
may be stopped at 
any one of three 
positions. 


If it peeds to behave like a latch, a lock, or a linkage... 
we can create it...mass produce it... WITH STAMPINGS! 


Perhaps your product requires a 
carefully-engineered motion device to 
enhance its safety... performance... 
salability. 

We produce such devices to very 
close tolerances with STAMPINGS... 
and by modern mass production and 
assembly techniques, we can keep the 
cost unusually low. 

That’s why you'll find Standard 


locks and latches on many of the new 
model cars. It’s a reason why you 
may want to investigate our facilities 
further. Why not send for our new 
booklet ‘‘We Make 
Motions’ — which 

explains in more de- 

tail how we can help 

solve your ‘‘mo- 

tions” problem. 


THE MARK OF A 


WE MAKE MOTIONS 


DEPT. B, GENERAL OFFICES: 2130 WEST 110 STREET + CLEVELAND 2, OHIO 
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PARTS 





Finnfle: 


Designed to protect air-borne equip 
ment such as aircraft radios, radar, 
loran, and similar electronic apparatus 
Finnflex mounting bases are suitable 
for military and commercial installa 


is carried by 


four ng-type isolators 


which tion by main 
taining their gh vil 
efthicrency rom 80 to L250 F 


Selective-action 


yration-isolating 


friction dampening 
prevents eXCessi\ movement at reso 
nant frequen 1¢es 

The load range of the base is 6 to 
80 Ib. It is designed to meet dimen 
sional and metal requirements of Joint 
Army-Navy C-172A specifications, and 
it exceeds Army-Navy I 


requirements 


19 drop test 


I 


The manufacturer provides labora 


tory facilities to test these mounting 

bases with mockups, or actual equip 

ment under controlled conditions 
Further details on specificatiens and 


performance of these mounting bases 


Mounting Bases Protect Airborne Equipment 


can be obtained from the manuta 


turer upon written request without 


cost or obligation 


lack 





Expansion- Type Bellows Absorb HF Vibration 


bellows for the al 


quency vibration 
in many types ol 

nstruct¢ 1 ot 

netal diaphragms welded into 
its. They have been found 


con 


ble for applications in 
high pressures, cor 


ind gases, and extreme 
mp sealed piping systems 
have 


Severe performance tests been 


t 
onducted on these units over the past 
months to insure their suitability 


Available in 


ID in various lengths they are 
f 


sizes from 1 to 5 in 


manu 


é, : 
factured in plain and stainless steels 


Monel and Inconel a 
} 


individual heat, pressure 


ISS bronz 
cording to 
nd corrosion requirements, and may 

I lied sleeve 


with or without 


liners. Height of the convolutions 
themselves varies according to the 
degree of flexibility required within a 
specified length, and wall thicknesses 
may be increased dependent on pres 
sure requirements. 

In addition to the them 
complete with any 
types of standard or special fittings are 


bellows 
selves, assemblies 
available 
Further information concerning the 
industrial and lab- 
oratory applications of these expansion 
bellows can be obtained upon 
request Also available are construc 
tion and design details, and more de 
tailed information on the perform 
ance characteristics of all sizes 


numerous specifi 


type 





linders 
applications 
onverted into 

ett 

1 
n ot rolled or 
irawn varieties Su! 
faces of th 


they need no m 


leather or other 


} t 
so smootn that 


hining for use wiih 


soft packing such as 


is used for cup pistor For use with 
metal piston rinys, the tubing requires 


no boring but only a light honing op 
Sizes: 14-6 in. ID. Tube Re 
Wallington, N. J 


eration 


lucing ( orp 


RECOMMENDED AS A REPLACEMENT 
FOR cadmium or zinc in many rust 
proofing applications, superior corro- 
sion resistance is credited to Perm- 
Cote, a new phosphate coating mate 
rial. When immersed, iron and steel 
surfaces are chemically converted into 


1 dark gray, uniform, dens non 
phosphate coating After 
rinsing, the highly absorbent 
is impregnated with a rust-proofing 
oil known as Perm-Oil, giving the 
products a permanent corrosion proof 
layer that is dry to the touch. Stand 
ard salt spray tests indicate a resist 
ance well in excess of the 36 hours 
required by Army specifications. Detrex 
Corp., Box 50i, Detroit 32, Mich 


metallic 


coating 


CONTINUED ON PAGE 204 
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Van Huffel 
cold-formed metal tubing and shapes 
help. speed transmission 
in the vital field --=@™=iRRpeRe> 


. of \!/ * 
can be measured by his ability and facilities to J \ 


Since the dawn of civilization, man’s progress 
communicate wih his fellow man. The printing press 





= 


... telephone . .. radio . . . television—each 
contributes vitally to man’s well being. 
Somewhere in each you will find Van Huffel’s ~ 
contribution of metal shapes and tubing y, 











a vital factor in the endless search WES: 
for better transmission and reception of news, 


knowledge, information and entertainment. 


meo- =i : 
+ - = 


——- ’ 
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3 —- . 
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O O & 


WELDED, LOCK SEAM, OPEN SEAM, BUTTED TUBING, SHAPES AND MOULDINGS 





Its always 


Sprine- Time 


NO. 2 JOHN ST. 


J 


In fact, we at American-Fort Pitt Spring have been making 
coil springs——all kinds, hot or cold wound-—-spring, summer, 
fall and winter, for more than sixty years. Over the years our 
engineers have worked on almost every conceivable type of 
spring problem. In many instances their recommendations 
have helped cut production costs and improve product per- 
formance. The springs we furnish are delivered precisely as 
specified and in conformity with highest standards. When you 
need springs, the No. 1 place to think of is No. 2 John Street. 


AMERICAN-FORT PITT SPRING DIVISION 
H. K. Porter Company, Inc. 
No. 2 John Street, McKees Rocks, Pa. (Pittsburgh District) 


AMERICAN-FORT PITT 


SPRINGS 


New Parts and Materials continued 


Sealed Hub Wheel 
Excludes Foreign Matter 


Of cast aluminum with a solid rub- 
ber tread, this industrial wheel has a 
sealed hub structure incorporating 
roller bearings. Because the wheel 
excludes foreign matter responsible for 
bearing and axle wear and deteriora- 


tion, it is suitable for foundries, metal 
and woodworking shops, mills, ware- 
houses, meat packing and other indus- 
trial plants. A convenient fitting per- 
mits periodic lubrication of bearings 
and axle without tie-up of handling 
equipment. The range of sizes runs 
from 6 in. to 20 in. diameter 


Aerol Co., Inc., 2820 Ontario St., 
Burbank, Calif. 


“Breakdown” Machine Is 
Portable 


A “breakdown” testing machine, 
lesigned primarily as a battery tester 
but adaptable for other shaking and 
“vibrate to destruction” test opera- 
tions is used to determine operating 
characteristics, wear life and suit- 
ability of design and materials. Vibra- 
tions are produced by rotating two 
pairs of unbalanced flywheels at high 
speed, usually 1,000 to 2,000 rpm. 
Amp!itude is adjustable. 

The structural steel chassis is 20 
by 24 in. and 32 in. high. Two of the 
ball bearing wheels are casters for 
easy portatility. The steel top to 
which the vibrating mechanism is 
bolted, is mounted on large coil 
springs. A 1 hp motor is mounted on 
a hinged plate in the lower part of 
the frame. A V-belt drive is used. 

Deister Machine Co., Fort Wayne, Ind. 


Glass-Walled Filters 
Permits Observation 


Stainless steel filtering elements in 
a pyrex glass container permit full 
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Here at Aluminum Industries, Inc., are proven fa 
count on for supplying aluminum alloy castings of vindtordsly nigh 
quality, in any sizes and in any quantities you need. Just sheck 


and compare: 


® One of the largest aluminum foundries in the United 
States for the production of Permanent Mold, Semi- 
Permanent Mold and Sand Castings. 


®@ Ample capacity for immediate scheduling of your 
requirements. 


@ Well-equipped department for machining and finish- 
ing aluminum castings. 


® Tool room, equipped with the latest type machine 
tools. 


®@ Physical and metallurgical laboratory, equipped to 
maintain strict quality control and inspection 
standards. 


@ Pattern shop for pattern repair and maintenance, 


@ Engineering Department for application of the best 
engineering principles, all the way from the design 
stage to the finished casting. 


@ Ample warehousing facilities, favorably located for 
shipping. 
@ Secondary aluminum plant for the refining of 


scrap metals. 


@ Foundry personnel with the skill and "know-how" 
developed in over 30 years of experience in work- 
ing with aluminum and its alloys. 


Send for new bulletin telling how and why you can depend upon Aluminum 
Industries, Inc., for the aluminum castings you need in your production. Ask for 
By’ietin No. 20-A. Recommendations and estimates given without obligation. 


LUMINUM INDUSTRIES, INC. 


CINCINNATI 25, OnIO 


ALUMINUM PERMANENT MOLD, SAND ond DIE CASTINGS...HARDENED, GROUND ond Forcen STEEL PARTS 
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New Parts and Materials continued 


Large Processor Achieves 


+» MORE UNIFORM 
HEATING CYCLES 


with Nicholson Steam Traps 


The positive action of Nicholson traps 
wos recently used successfully by oa 
chemical maker to smooth out the 
heating cycles of cookers at 50 to 60 
minutes, against previous periods up to 
105 minutes. Steam flow was upped to 
3000 Ibs. an hour against 2000 for the 
previous mechanical type 


5 TYPES FOR EVERY 
APPLICATION, process, 


Type AHV 


heat, power. Sizes 14" to ' - . 
2”; pressure to 225 Ibs. r= 
To learn why an increas- 


ing umber of feeding observation of the action of the filter 


The filter septum is fabricated from 
porous stainless steel sheet having a 
percentage of voids of 50 percent, 
with re openings of closely con- 
trolled size ranging from 5 microns 
| (0.0002 in.) at the fine end to 165 

q W. H. NICHOLSON & CO., 200 Oregon St., Wilkes-Barre, Pa. i Ms > oie cee 
end. As much as 8 sq ft of filter 

urea are contained in a unit of 44 in. 


POWER ADVANTAGE in ¥ dia and 40 in, long 


Micro Metallic Corp., 30 Sea Cli if Ave., 


the Top Bracket Power Range = Glen Cove, N.Y. 
... V-Type 4-Cylinder i 


. . : Super Rustfree Steels 
WISCONSIN 4cc- Gooted Save Critical Materials 
ENGINES, 15 to 30 hp. ; 7 ' A new series of electro steel alloys 


have the following features: (1) High 
yield strength-tensile strength ratio of 
75,100:95,300 psi in the hot rolled, 
every heavy-duty power requirement. V-type de- 

fully annealed condition as compared 
sign assures not only the smoothest power de- fh . lard ! | 
. ' ‘ - - 
livery but also represents substantial reductions with standard austenitic stainless steels 
in engine weight as well as extreme compactness which have a yield strength-tensile 
. Gt no sacrifice of rugged construction strength ratio of about 40,000:80,000 

ps! 


plants are standardizing 
on Nicholson thermostatic 
traps... 


Send for BULLETIN 450 or see Sweet's 











These 4-cylinder, V-type Wisconsin Engines meet 





CONDENSED SPECIFICATIONS (2) Fully austenitic, nonmagnetic 


MODELS VE4 structure even after severe cold work- 
ing. For instance, cold finished wire 
2 | of 0.004 in. diameter and of 300,000 








Bore - ° e ° ° ° inches 3 3 


ane inches 3% . psi tensile strength is dead austenitic, 
Displ. cubic inches ° ° - 919 107.7 154 


a dad GPU, sees  . oo coo ae nonmagnetic (3) Moderate hardness 
sane 1400 1400 | of 82 RB in the annealed condition. 
21.50t 25et 31 ot (4) High ductility. The alloy has an 
2400 2400 2200 | elongation of 49 percent and a reduc- 

Net weight in Ibs., Standard Engine- - - - + - 295 295 410 tion in area of 64.5 percent in the 
fully annealed condition. (5) High 

Our engineering department will glodly cooperate with you in adapting Wisconsin Engines to your *. 

requirements. Write for detailed data and the name of the nearest Wisconsin distributor. | tensile strength at elevated tempera- 
tures. All tensile values are higher 


2 
] h f inless 25:12 
“evra ‘WISCONSIN MOTOR CORPORATION Bitte siren tail 


? = sy led Engines (6) Improved corrosion resistance 
MILWAU d w N.S IN especially against different concentra- 
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The only Beg 


miniature ... where size and high rating 


. e t 
snap switch come to terms with cos 


In no other small snap switch can you find the same ideal 
combination of important qualities. New design 
principles, found only in TyNiIswitcH, permit high 
load switching in small spaces . . . and at minimum 
cost. These outstanding advantages are a pleasant 
surprise to designers heretofore compelled to use 
switches much larger or more expensive. 
You have your choice of a variety of standard 
stock models. Or TYNISWITCH engineers will 
develop new models for particular applications. This 
specialized service offers an economical solution to 
your most difficult switching problems. TYNISWITCH 
dependability has been firmly established by thorough tests. 
Take advantage of these new benefits. 
They’re your assurance of the best switch value for 
your money. Write for complete details. TYNISWITCH 
Division, The Sessions Clock Company, 
101 East Main Street, Forestville, Connecticut. 
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New Parts and Materials continued 


There’s a 


~ 
Witarnited Seal tions of sulfuric acid Generally 
A . speaking, SR steel alloys range in the 
\ A” classification when exposed to 
‘ it Meet Your these solutions at room temperature 


and in the ‘B” classification when ex 
posed to these solutions at elevated 


tempe ratures 


Exacting Requirements All Super Rustfree Steel alloys are 


weldable and some types can be used 


as filler material SR Steels enable 


1 


considerable savings in critical mate 
General Purpose Seal... rials as they do not contain cobalt 
olumbium, titanium, zirconium and, 
... Most widely used end-face ; ; in addition, use considerably less nickel 
seal in industry ... ideal for ss “4 than alloys of competitive perform 
centrifugal, rotary and jet oT . ance. Competitive in cost to conven 
pumps, gear reducers and | ‘ ional corrosion and heat resistant 
many other rotary shaft appli- - alloys, including nonferrous alloys 
cations . . . offers long life, 
complete flexibility, easy in- 
stallation. Two types availa- 
ble, No. 1 and 2, for varying 
equipment space conditions. 


Uniworld Research Cort in 


Direct Reading 

Demineralizer 

Low Cost, High Quality ’ 

"p d-in” Seal The firm's demineralizer is now 
ressed-in edi... i “ equipped with a direct reading meter 


... the answer to small shaft which indicates water purity. It is 


sealing applications ‘nvolving 
high speeds and vibration. Fa 
Millions of these Type 6A - f i A needle type regulating valve ad 
Seals are mass-produced for . ists flow. Also included are a drain 
automotive water pumps, mak- 

ing them available at a rela- 

tively low cost in stock sizes. 

Each of these easy-to-install 

seals will fit several shaft sizes 

since they are “pressed-in” and 

do not touch the shaft. 


calibrated in parts per million and 


also in ohms 


High Temperature 
Anti-Corrosive Seal... 


.-. This Type 9 Seal performs 
effectively at temperatures up 
to 485° F. It incorporates a 
Teflon flexible member which 
is unaffected by all known 
corrosive agents. 


* * * 


All seals in the “John Crane” 

line are end-face in design 

.+. Nothing touches the shaft valve and a 
which can score it. No matter what your mechanical seal- no 

ing problem is, there's a ‘John Crane” seal designed to ex- 

actly “fill the bill". Our trained field engineers are ready 

to work with you in selecting the best seal for your needs. 


Write for entirely new catalog on “John Crane” Mechanical 
Seals. It’s just off the press! 


Dept. PE-7, 1845 Cuyler Avenue, Chicago 13, Illinois. 


Membrane Speeds Up 
PACKINGS AND MECHANICAL SEALS Filtrati P “eSS 
CRANE PACKING COMPANY Se ene 


CHICAGO For its line of industrial filters 


pe i ted States and »nadoa 


Titeflex, Inc. has developed a filtering 
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The Tmproved 


BARCO 


REVOLVING JOINT 


" : r PRING LOADING ON PACKING SPACER 
AND PACKING FOR SELF-ADJUSTMENT 
SELF-LUBRICATING /* a 
HARD MOLDED = |i 
GRAPHITE-CARBON BEARING ™ 


yg SPECIALLY DESIGNED 
BALL BEARING 
i; HEAT TREATED« STEEL 
SYPHON PIPE OUTLET A nn" 


f. FOR WRENCH GRIP 


STEAM ae TYPE IBR 
1" —1%4"—1\4"—2" 


For Handling Steam 


4 4 
Water - Air - Oil «© Gas TYPE IBRSA 
ERE is the new improved Type IBR Barco Revolving Joint! 
Precision-built and field-tested, it has met with enthusiastic Syphor Style-—TYPE IBR. Built for 450°F., 
approval by machinery designers and operating engineers, alike. steam service to 150 psi, and up to 500 RPM. 
ere are some of the reasons why: Hydraulic service to 200 psi, 750 RPM. Higher 


pressure and speeds under certain conditions. 

LOW TORQUE cuts POWER cosTs! Wide ‘Speciag Single Fiow Style —TYPE (BRSA. Similor 

between bearings holds bearing loads to a low limit and maintains close to Type IBR. Sizes 1” and larger have 2-piece 
alignment. Specially designed ball bearing carries both radial and end thrust. flange connected body 


Inherent low torque is little affected by pressure, speed, or temperature. Up 


to 50% power savings. 
COMPACT, SIMPLE, LEAKPROOF! Self-adjusting, self-sealing Other BARCO 


chevron type packing carried under light spring pressure provides a long Revolving Joints 


life seal on specially hardened rotating sleeve, permits remarkably compact 
construction. TYPE R and RS — Double row boll bearing 
construction. Maximum pressure 250 psi (steam) 
EASY SERVICING, LOW MAINTENANCE ! Light running or 500 psi (hydraulic). Syphon and single flow 
action minimizes wear, permits free-floating installation. No adjusting necessary. styles 
Internal parts are readily accessible—usually without removing joint from roll. TYPE V— Small size, light duty, for speeds 


vp to 2500 RPM. 
For the complete story, send today for new Bulletin No. 300 “BARCO 


REVOLVING JOINTS.” Barco Engineers are at your service; ask for recom- 
mendations. BARCO MANUFACTURING CO., 1827-H Winnemac Avenue, 
Chicago 40, Illinois, In Canada: The Holden Co., Led. 


THE ONLY TRULY COMPLETE LINE OF 
FLEXIBLE, SWIVEL, SWING AND REVOLVING JOINTS 
Worlduide Sates and Serice 


FREE ENTERPRISE-THE CORNERSTONE OF AMERICAN PROSPERITY 
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first again with 


TEFLON 


7-pin Miniature Tube Sockets, ideal wher- 
ever high or low ambient temperatures or 
frequency stability are problems. 


Pct 


CHEMELEC 


HIGH PERFORMANCE 
TUBE SOCKETS 


Tube sockets are another excellent example of the 
many unique applications United States Gasket engi- 
neers are making with Teflon—the plastic that is 


@ Chemically inert 

@ Mechanically tough 

@ Heat -resistant 

@ Extremely anti-hesive 


Throughout industry, materials men are finding 
Teflon’s combination of properties the answer to 
tough problems. Teflon expansion joints for corro- 
sion-proof piping systems, Teflon diaphragms, pump 
cups, stop-cocks, nozzles, Teflon insulators for high- 
frequency electrical equipment are just a few success- 
ful applications of Teflon fabricated by USG. 


leflon is also supplied in sheets, cylinders, rods, 
tubing and bars. 


For complete information write for USG Catalog 


No. 300. 


TEFLON erooucts pivision 


UNITED STATES GASKET CO. 
649 North 10th Street, Camden, New Jersey 


New Parts and Materials continued 


membrane construcied of stainless steel 
wire in the form of a screen of cylin- 
drical shape. Used within the ilter 
itself to support the filter cake, which 
is the actual filtration medium, the 
cylinder is said to speed up the filtra 
tion process because the triangular 
cross-sectional shape of the wire pre 
vents clogging. The membrane also 
aids the backwashing process by which 
the filter is cleaned without manual 
labor, because the backwash flow 
reaches its highest velocity at the ex 
act point of support of the filter cake 
Titeflex, Inc., 500 Frelinghuysen A 
Newark, N. ] 


Potentiometer Has 
Ultra Low Torque Design 


A miniature potentiometer of ultra 
low torque design measures only { in 
in diameter (exclusive of the terminals) 
and only 25/32 in. over-all back-of 
panel length, and has a net weight of 
0.56 oz. The average starting torque 
is 0.005 oz-in. at room temperature 

Called the Tinytorque potentiometer 
it is available in resistances from 1,000 


to 100,000 ohms in single section and 
ganged assemblies with single or 
double shaft extensions, and has active 
electrical rotation of 355 deg and con- 
tinuous mechanical rotation without 
stops. Power rating is 4 watt 


Helit ( 


Asbestos Gaskets 
Designed for Rough 
Or Uneven Surfaces 


Designed for service where surfaces 
are rough or uneven and subject to 
considerable expansion and contrac- 
tion, asbestos gaskets constructed of 
highgrade gasketing materials are used 
to hold steam, air, water, ammonia, and 
various other acid and alkali chemicals 
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DIE CASTINGS 
BY 


41 YEARS OF SERVICE TO INDUSTRY 








JART DIE CASTING 
Division of Stewart-Warner Corporation 


4545 Fullerton Avenue. Chicago 39, Illinois 
275 Warren Street, Bridgeport. Connecticut 


ee eee ee 





for 
precision OA 
metal parts Yh 


made by 


TORRINGTON 


Low cost for precision quality, fine 
finish, uniform heat treatment is as- 
sured by our high productive capacity 
and spec ial equipment 

Typical of a wide variety of parts 
are special rollers, shafts, studs, dowel 
pins made to order. Chamfer, radius, 
taper, hemispherical and other styles 
014” to 


Centerless ground .040” to 


of ends. Rollers from 500" 
diameter 
500"; diameter tolerance +.0001”. 
Finish as fine as 3 micro-inches. Dowel 
3125”. 


pins from .0625” to 

We are also set up to make such 
parts as surgic al and dental instru 
ments, pen and pencil barrels, solder 
ing iron cases, special needles, instru- 
ment shafts and pivots, screw driver 
and ice pi k blade Ss knurle d mandrels 
or spindles et 

Send your prints and specifications 


today for prompt quotation. 


THE TORRINGTON COMPANY 
Specialty Department 
554 Field Street ¢ Torrington, Conn. 
Makers of 
TORRINGTON 1//0/; BEARINGS 


| of producing 


New Parts and Materials continued 


in storage tanks, cookers, dryers, 
laundry machinery, locomotives, tank 
ars, boilers and locomotive service 
On standard sizes, flanges are 3/16 in 
thick and 7/16 in 
Inside diamete 
ope ial 


wide or larger 
rs are from 24 to 18 in 
gaskets ot 
oval 

promptly to order 
and bolt 


larger sizes, and 


square of made 

Irregular shapes, 
, are supplied ac 
ording to customer specifications 


Zaskets, are 


holes, et: 


Lawton H. Parsons, ¢ 


Syncromount Potentiometer 
Saves Space 


Long life and a low 
mounted 
of the ‘Syncromount potent 
The shaft, with runout and concen 
tricity within 0.001 in. of the syncro 
type mount 


to he 


torque shaft 
in ballbearings are features 


ometet 


enables this potentiometer 
driven directly in a precision 
computer gear train Its small size 
(14 in. diameter) ideal for 


applications in guided missiles and air 


makes it 


stallations where space is “+ a 
furnished with 
r functional output The 
an be 


It can be 
total 
as high as 100,000 


nd less than 0.2 


torque In.-OZ 


( Pasad ( 


Aluminum Pigment 


Simulates Chrome 


A special, extra-fine alumi 
ing pigment is claimed to be capable 
films of chrome-like 
Particularly recommended 
for automotive hardware, its appear 


appearan Cc 


ance is said to be as near to chrome as 
possible to obtain metal 
pigment 

The new product, it 


with a 


is 


is stated, pro 
vides a degree of improved dispersi- | 


in 
} 


“Herible METAL 
COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Dise Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
2 to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


WEAR and 
CROSS.pyi) 
Gre climinateg 
Lubrication ls 


PATENTED of required; 


FLEXIBLE 
DISCS 








THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS, 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER, 


Write for the lotest reprint 
of our Engineering Cotolog. 


THOMAS FLEXIBLE - 
COUPLING OO. 


WARREN, PENNSYLVANIA 
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ELASTIC STOP NUTS 
Guarantee Tight Fastenings 


Rough terrain and rough hindling are 
hazards to the world famous military 
‘Jeep’. That’s why Willys builds its 
‘Jeeps’ and other vehicles with Elastic 
Stop Nuts at important points to elimi- 
nate fastener failures due to vibration 

In this vehicle the famous Red Lock- 
ing Collar of the Elastic Stop Nut holds 
firm against vibration—reduces mainte- 
nance—on vital applications such as: 
accelerator hinge, universal! joints, body 
hold down, spring shackles, radiator 
hold down, and air cleaner. The Red 
Collar grips bolt threads firmly —pro- 
tects against vibration, impact, and 
stress reversal — prevents freezing of 
nuts to bolts by protecting internal bolt 
threads against corrosion. 


Check the advantages of Elastic Stop 
Nuts against any other type of self-lock- 
ing fastener. You'll find that only ESNA 
offers a complete line of thread sizes 
and varied nut types engineered to sim- 
plify your assembly line fastening prob- 
lems and to provide your customers 
with maintenance-free operation 

Whether you are manufacturing 
equipment for rough military use or de- 
signing better performance and easier 
maintenance into equipment for your 
normal market . . . use vibration-proof 
fasteners. Now is the time to get full 
information. Write for complete prod- 
uct line bulletin to Elastic Stop Nut 
Corporation of America, 2330 Vauxhall 


Road, Union, N. J. 


ESfiail eu) pOLPiy 





ee SL. 


On Battle Roads or Highways 





DESIGN AHEAD WITH ESNA 


Threadless and permanently elastic, it 
provides these 4 outstanding features 


Protects against nuts loosening due 
to VIBRATION 


Keeps locking threads CORROSION 
FREE 


Provides for accurate BOLT 
LOADING 


Seals against LIQUID LEAKAGE 
along the bolt threads 


And can be used again and again 














ELASTIC STOP NUTS 


DESIGN HEADQUARTERS FOR SELF-LOCKING FASTENE 
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Figu 


costs 


you 

with 
Y 

port 


af parent on ti 1 


am 
take 
alon 


teria 


You may telescope the distance 


from blueprint to sales 
---by calling on your plastics molder’s know-how 


fe K CY 
MaAanpow er 

may Save 

a custor 

j 


our mol 


unity to 


ature ind 
hold 


ec orin cot! 


Plastics News”’ will 
keep you informed on industry's uses of 
Durez. Ask us to send a copy regularly 
Durez Plastics & Chemicals, Inc., 2007 
Walck Road, North Tonawanda, - 


Our monthly“ Dure 


tion with time-saving dispatch. 
Accustomed to serving leading man 
ifacturers in many fields, molders 
1intain highly competent design, en 
gineering and production stafts. They 
hasten to adopt the newest in equip 
ment and methods in the interest of 
OW delivered cost 
Perhaps most valuab all is the 
| ot plastic materials your 


In interpreting your needs 


When resistance to heat, moistu 
chemicals is required, 

strength, unusual electrical properties, 
and high surface lustre, he recognizes 
the advantages of Durez phenolics 


Because he ki.uows them well, he can 


specify the one that best fits the 
All the assistance 

lend you and 

ing your prod 


Otte 


. * 
gladly 


MOLDING COMPOUNDS 





INDUSTRIAL RESINS 





PROTECTIVE COATING RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 
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New Parts and Materials continued 
bility not otherwise obtained. When 
combined with the proper vehicle ‘ ‘ 
mixtures made with it are practically 7 : " \| | \| 
free of agglomerated particles, and a Engineering, production i Jil j 
high degree of smoothness and level and economic advan- 

ing are obtained 


~ 


tages obtainable with 
A leafing type pigment, the alumi 
num paste contains 65 percent non 


forgings are presented eas 
volatile content Screen 


esha “dion inthis Reference Book on 
sts ow 
100 percent through 325 mesh forgings.Writeforacopy. 


Small Vacuum Pump 
Displaces 2 Cfm 


Designed for portability, a small 
vacuum pump capable of producing 
high vacuums rapidly and dependably, 
employs an oil-sealed pumping system 
The complete unit, including } h 
motor, base, and pump, weighs 70 Ib 

BSS oo Bad 


Never underestimate the preference 


of users of your product for the 


factor of greater safety that is 


inherent in forgings. This factor 


of greater safety results from 


and has a free air displacement of 2 
cfm 


The compound pump produces 


toughness and strength, in cor- 


McLeod gage absolute pressure read 


said to retain high percentage of its 


rect proportion, as found only 


volumetric efficiency in the low pres 
sure regions. It has applications both 
in research and 


in production—for 
lamp and_ tube 
F 


a . a 
in closed die forgings. Consult 
manufacturing, for 
laboratory applications, and for back 
ing diffusion pumps 


a forging engineer about 
Kinney Mfg. ¢ 29 Washington St 
Boston 30, Ma 


the mechanical properties 


oe 
oe 
 ] 
co 
* 
& 
ee 
~) 
& 
s 
ings of 0.1 micron or better, and is . 
© 
& 
s 
e 
2 
% 
Fo) 
s 


. 

required for your product. 
Worm Drive Hose Clamp 
Features Snap Lock 
The Ideal Snaplock, a new type of 
worm drive hose features 
unique “‘snap-lock’’ clamping action ‘he 
and open end design that speed in- et 
stallation or removal. The clamp action 


also is said to ensure a lock-fast grip on 
all hose from 4 in. to 3 in diameter. 


clamps, 


Please send 60.poge booklet entitied Metal 


Quality — How Hot Working Improves 
- Properties of Metal’, 1949 Edition 
DROP FORGING [am 

The Snaplock employs the worm ‘ : : 
drive principle and consists of per- ASSOCIATION 


Position 
forated band, mating worm drive 605 HANNA BLDG. - CLEVELAND 15, OHIO 
screw saddle, with the }. Address 
screw so set as to pe rmit swivel action. 

When the screw is tipped up to aes 
vertical position, the clamp snaps open 


screw, and 


Company 
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OYALITE IS: 


Standord or flame-resistant 
Lightweight 

Non-splintering 
Non-Warping, non-corrosive 
Tough 

Highly resistant to impact 


W aterproof, stainproof 


advise you on any application of Royalite you 


for remarkable U. S. Royalite 
the Versatile Thermoplastic 





There is virtually no end to the uses of U.S 
Royalite. Designers and engineers say it gives them 
new freedom of design, lets them attain an efficiency 
often never possible with any other thermoplastic 
Royalite is obtainable either standard or flame-resistant. It 
can be sawed, sheared, sanded, punched, nailed, 
bolted, riveted, sewed and cemented. Stiff 
or flexible, hard or soft, it can be formed 
on standard equipment with conventional 
techniques. The engineering staff of United States 


Rubber Company will be glad to work with you or 


may suggest 


Not affected by oils, most 
acids, alkalies 


Available in different colors, 
for easy classification 


Stable under changing atmos- 
pheric conditions 





Exceptional electrical insulat- > ; , = 
ing properties ‘ ¥ "4 ieee iy ALITE 
Low rate of heat conductivity ‘Ss ~ < re ROY Chute 
shaved ce Chute 
non-w 


‘ this 
ce chute is 
ob. Fabrt 

Rega! Plastics 
City, Missovr’. 





cated by 
Co., Kanses 





SEE NEXT PAGE FOR LIST OF U. S. ROYALITE FABRICATORS a> 


@ UNITED STATES RUBBER COMPANY 


2638 North Pulaski Road + Chicago 39, Illinois 
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CONSULT THESE EXPER'ENCED FABRICATORS 
OF ROYALITE 


CALIFORNIA 
Horace L. Blackman 
So. Robertsor 
H 
General P 
W. Br 
Engir ir 
El Mirad 
Nat 1] 


Oa 
COLORADO 
P Pe 


FLORIDA 
Plast 

B 
GEORGIA 
G . 
N.I 
ILLINO! 
Arrem P tic, 1539 N. Throop 


INDIANA 

Ge ! I 
Washingtor 

MARYLAND 

Fawn I tic 
ton A 

MICHIGAN 

Ca I 


Detre it 3 


MINNESOTA 
Tr. O. Plastics, 58th & 
Longfellow, Minneapoli 
Plastics, Inc., Chestnut & Ryan 
Sts., St. Paul 2 
MISSOURI 
Regal Plastics Co., 710 Main 
St., Kansas City 
NEBRASKA 
Omaha Plastics Co., 1470 
S. 16th St., Omaha 9 
NEW JERSEY 
Sillcocks-Miller Co., 10 W 
Parker Ave., Maplewood 
Stokes Molded Products, Inc., 
Taylor St. at Webster, 
rrenton 4 
Thermacote Co., 320 Jefferson 
St., Newark 5 
Van Beek Industries, 23 Park 
St., Orange 
NEW YORK 
Bassons Molded Produc 
W. Farms Rd., Nev 
Copeland Dispiay 
53rd St., New Y 
Curbell Inc 1700 E 
Ave., Buffalo 7 
Dual Fabricators C¢ 
Driggs Ave., Br 
Dura Plastics Ir 
St., New York 
Durable Formed Pri 
Canal St., New 
oreraft Plastic 
32 150th St., Jams 
siner Plastics Mfg. ¢ 
33rd S+., Long Island Ci 
OHIO 
Fabri-Form Co., Box 3¢ 
Cambridge 
The Baxter Company, 15 E. 2nd 
Street, Cincinnati 
PENNSYLVANIA 
Halsen Mfg. ¢ 5919 Webster 
St., Philadelphia 
Lee Plastics, A and 
St., Philadelphia 
Pearson-Berlinghof 
18 North State Street 
Newton 
The Bell Plastics Co., Inc., 600 
Heinz Street, Pittsburgh 12 
TENNESSEE 
Plasti-Line, Inc., Jacksboro & 
Broadway, Knoxville 18 
TEXAS 
Plastic Engineering Co., 
2101 69th St., Houston 11 
Plastic Products of Texas 
1400 Cedar Springs, Dallas 
WASHINGTON 
Plastics, Ir 


So. Ist St 


1 Lippincott 
34 
I 


stics Cor 
1121 Westlake Ne 

WISCONSIN 

Midland Plastics Inc., 227 
Water St., Milwaukee 2 


The United States Rubber Company at 2638 North Pulaski Road, Chicago, 
linois, has complete Engineering, Designing, and Styling Departments 
to assist fabricators on the technique to employ, and in the art of fab- 
ricating most efficiently with ROYALITE. 
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mitting clamp installation with 
hose in position The band is then 
amped around hose and the end 
rought through the saddle to a snug 
fit The screw can then be snapped 
down to original horizontal position to 
lock clamp in place (2) With a few 
of the screw, the clamp is tight. 
secure grip is positive under 
yst severe vibration 

remove the clamp, the worm 
t ist first be loosened with 
Only then can the 
up. Doing so snaps 

n for easy remova 
Snaplock was developed origi- 
raft but has already found 
ation beyond that, 

the automotive field 
ew saddle and band are 
ind are plated to resist 


Liberty Ave., 
tlyn 7, N.Y. 


Tachometer Measures 
Wide Speed Ranges 


single-head, fixed in 

indicator is avail 

ed measuring applications 

a particularly wide range of 
measurement is desired 

le rotation of the indicator knob 

one of three speed ranges to 

ure any speed over a total range 

of 40 or 50 to 1, based on readings 

down to 1/10 full scale of the lowest 

range. The ranges are carefully chosen 

for ease in reading, and the scales are 

ill 4 in. long with 100 divisions 

Indicator calibration is stable indefi 

nitely and good over a wide tempera 

ture raf However, alibration is 

, adjustable in the field. Scales 

ure supplied for direct reading in any 

units such as rpm Ipm, Ips, Or in any 

quantity which is proportional to the 

speed actuating the head Various 
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SPEED 
ALLOY 


hot rolled 
ALLOY 
STEEL 
PLATE 


This STEEL 
“isa “STEAL” 


T sounds incredible that an alloy steel of Rockwell C 35 could be 
machined with a surface speed of 250 f.p.m. ar more. Eagle Tool 
& Machine Co., Newark, N. J. readily cut SPEED ALLOY at that 
high rate of speed on their Cincinnati Hydrotel duplicating machine. 
Eagle feels that the easier machining qualities of this steel enable them 
to cut cavities for plastic molds at such low costs|that results obtained 
are unequaled by other materials or methods 
On the cavity force, shown above, for molding a large home free- 
zer breaker frame, SPEED ALLOY plates 5” x |32” x 62”, were fur 
nished heat treated to Rockwell C 35. Cavity )}was machined tc 1” 
depth. Roughing cut was made with milling cutter, cutting in full 
diameter to depth of '4” with feed of 7” per minute; a maximum of 
834” of steel removed per minute. By using preshardened steel there 
was no distortion due} to subsequent heat 
treatment. Machined finish was like a mir- 
ror. Considering the mitial low cost, ma- 
chining costs and longer tool life, SPEED 
ALLOY is a “Steal”! 


Speed Alloy Cams Carburized and Hardened 
With Practically No Distortion 


This paper box maching cam is 7%” thick, has 
track ”" deep and 1%” |wide, leaving web only 
4,” thick. This is ample because of SPEED AL- 
LOY’S high tensile strength and wear resistance 
Despite thin web section) cams were carburized 
and hardened with distortion held to .002” to 
003”. Made by S & K Topl & Die Company, Kal- 
amazoo, Mich 


5 
=" 





Wii Honumayc& Co, 


«inc? 





New Parts and Materials continued 


tachometer heads permit 

rement ranges trom spec 

rpm and 100,000 rpt 
quiring a speed changing drive 

Ihe indicating meter is of rugged 
lesign and is mounted in sponge rul 
ber. With ordinary open wires, the 
indicator can be located up to 1,000 ft 
from the head without materially af 


fecting calibration 


Selection of the 
wrong range or otherwise overspeeding 


does not damage the indicator. 


Metron Instrument ( 


Lincoin St., Denver ( 


Direct-Reading 
Capacitance Meter 


Small values of direct capacitance 
are read directly on a self-contained, 
a-c operated, 4-in. indicating instru 
ment having a logarithmic scale. Full 
scale ranges are 0.1, 1.0, 10, and 100 
y-p. Absolute accuracy is better than 
5 percent and reproducibility is better 
than 4 percent. Calibration is by 
means of a built-in standard 

A percent-limit indicator can 
made part of the instrument. Measure 
ments are made at 500 k¢ Power 
factor is not measured ; losses at power 
factors below 0.05 have negligibl 
effect on capacitance readings. Varia 
tions in 60-cycle line voltage, from 95 
to 135 volts, do not affect the accuracy 
of measurement 

The instrument is contained in a 
relay-rack cabinet with panel 104 by 
19 in.; it weighs about forty pounds 
Standard BN¢ fittings are provid | 
on the panel for connection of the two 
16-in. test cables furnished with the 
instrument 
MacLeod and Hanopol, In 


Charlestown 
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SPONGEX 


cellular 


rubber 


Prevents Frosting 
’ ‘A-P Valve Insula- 
And Sweating , a 


{ ‘ontrols Corpora- 
tion, Milwaukee, 


W ise onsin.” 


When this expansion valve is installed outside of low 
temperature apparatus a custom molded Spongex ine 
sulator prevents dripping which otherwise would dam- 
age the floor or equipment beneath. Besides its special 
shape the requirements of this part called for cellular 
rubber of interconnecting cell structure with natural 


skin on all exposed surlaces 


For many manufacturers, conversion is bringing 
new and different requirements for materials. Your 
needs in cellular rubber might call for SPONGEX simi- 
larly molded. Or a die-cut shape. Or a standard cord, 
tube, strip or sheet. Perhaps you seek the 0.28-0.30 K 
insulating factor of SPONGEX CELL-TITE® or the effi- 
ciency of SILICONE SPONGEX at 100° F to 450° F 
Custom molded in Spongex stands ready to help you solve any problems 
one piece, Spongex you may have. 
cover opens, snaps 
closed around 


valve. This new booklet on the properties of 


test data on, and specifications for cel / >. & 
lular rubber has just been released. It's “ly, 


concise, and a valuable reference i 


source. Write for a free copy today : ri 
THE SPONGE RUBBER PRODUCTS COMPANY 
402 DERBY PLACE SHELTON, CONNECTICUT 


The World's Larcest Spec alists in Cellular Rubher. 
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how to FEED 
MATERIALS 

ECONOMICALLY: 
use GAST 


rotary 
AIR PUMPS! 


This unit, for ex 
ample, seals milk 
bottles with 
Aluma-SEAL alu- 
minum caps . . + 


PROBLEM: Remove caps one-at-a- 
time from magazine, and hold ready 
to drop into feed chute. 
SOLUTION: Suction cup with 20” to 
22” vacuum, produced by positive- 
action Gast Rotary Air Pump. 
RESULT: Dependable, low-cost oper- 
ation from portable Gast unit in hous- 
ing on floor. 

Just for a moment, consider how 
you could apply low vacuum for feed- 
ing sheet materials and small parts of 
paper, fibre, plastic or light metal. 

The possibilities are enormous for 
extra speed — extra savings — extra 
safety. And Gast Rotaries are giving 
excellent service on scores of com- 
mon — and unusual — applications. 

When you have problems that 
might be solved with low vacuum or 
pressure, write Gast. “Air may be 
your Answer !”’ 

Gast Application Ideas 
Booklet — showing 26 
design problems solved 
— sent upon request 


Original Equipment Manufacturers 
tor Over 25 Years 


LUT RS CY ww 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


TO merit ee 0 28 INCHES 
GAST MANUFACTURING con mr Hinkley St. Bentow Horber, Mick 
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MEETINGS 





June 17-July 3 
JAPANESE TRADE Fatrn—Edmund 


son Pavilion, University of Washing 
ton, Seattle, Wash 


July 2-4 


AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS—Semi 
Annual Meeting, Hotel Multnomah 
Portland, Oregon 


J ily 30-August 2 


AMERICAN ELECTROPLATERS SO 
cieETY—Buftalo Convention, Statler 


Hotel, Buffalo, N. Y 
August 13-15 


SociETY OF AUTOMOTIVE ENGI 
NEERS—West Coast Meeting, Olymy 
Hotel, Seattle, Wash 


Augnst 20-23 


AMERICAN INSTITUTE OF ELE¢ 
TRICAL ENGINEERS—Pacifi 
Meeting, Portland, Oregon 


General 


> 


gust 22-24 

INSTITUTE OF RADIO ENGINEERS 
Western Convention and Seventh An 

| Pacific Electronic Exhibit 

ditorium, San Francisco, Calif 


Civic 


August 27-30 


ENGINEERING SO 
Hotel Shoreham, Washington 


ILLUMINATING 
CIETY 


September 2 


LeipziG Fair—Leipziger Messeamt, 
Leipzig Cl, Platz des Friedens 8 
Deutsche Demokratische Republik 
September 4-7 

AMERICAN MATHEMATICAL SO 
cieTY—Fifty-Sixth Summer Meeting, 
University of Minnesota, Minneapolis 


September 10-14 


INSTRUMENT SOCIETY OF AMERICA 
Sixth National Instrument Confer 
ence and Exhibit, Sam Houston Coli 
Houston, 


seum, Texas 


September 10-13 


Society OF AUTOMOTIVE ENGI 
NEERS Tractor and Production 
Forum, Schroeder Hotel, Milwaukee 


October 8-12 


NATIONAL HARDWARE SHOW 
Jew York 


Grand Central Palace, N 
October 15-19 


METAL 
Michigan 
Detroit, Mich 


ExPOSITION & 
State Fair 


NATIONAI 
CONGRESS 


Pro. inds, 





USE THE 
WORLD'S BEST 
at 
NO EXTRA COST 


CASTELL DRAWING 9000 
CASTELL LOCKTITE REFILL 
HOLDERS 9400—Black or Colored 
CASTELL IMPORTED REFILL 
LEADS 9030 





These encompass every mood of 
genius for drawing, drafting, tracing, 
sketching, biveprinting, etc. 





2H 


U.S.A 


2H 


1 DOZEN 


aleled bik d 3 


* 


1 


AW FABER &=] CASTELL 
AW FABER =) CASTELL 


IMPORTED FROM 
AMERICAN ZONE 


A 


DRAWING REFILL LEAD 


N 


@ Premium prod- 
ucts at regular © 


A.W.FABER CASTELL , 


FABER -CASrece 


PENCIL COMPANY INC newane o 2 
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ELECTRUNITE 
TUBING 


REPUBLIC STEEL 
CORPORATION 


STEEL & TUBES DIVISION 


224 EAST i31st STREET 
CLEVELAND 6, OHIO 


Propuct ENGINEERING — JuLy, 1951 


OSPITAL PATIENTS can relax in every position, from full-reclining to upright, 
H in this sturdy rejuvenating chair made by Barcalo Manufacturing Company, 
Steel tubing provides the stiffness and rigidity to make the chair steady and 
reassuring to the patient, yet light to move. 


The manufacturer likes the way ELECTRUNITE Steel Tubing works on this appli 
cation. Uniform ductility and wall thickness assure rapid, predictable forming 
and bending of the tubes to shape. Where tube ends must be fully flattened at 
joints, there’s no trouble with cracks and fractures. The excellent surface of 
this ELECTRUNITE Tubing requires no special handling or trick treatments to 
hold long-lasting finishes under severe service. 

Have you considered using ELECTRUNITE Steel Tubing in your essential products, 
such as these invalid chairs? We'll be glad to discuss your problems .. . and 
offer you the benefits of Republic’s 3-Dimension Metallurgical Service. It's the 
helpful service that focuses the knowledge and experience of field, mill, and 
laboratory metallurgists on your fabrication problems. 


. 





AN approved (3303-1) 


ELECTRONIC AND 
COMMUNICATION RELAYS 


UNDREDS of thousands of R-B-M 

telephone type relays saw Govern- 
ment service in World War II. Now most 
of these relays are available in hermet- 
ically sealed enclosures designed to meet 
AN specifications. 

R-B-M hermetically sealed telephone 
type relays are available in contact forms 
up to and including l-pole, double throw, AN approved (3394-1) 
3 ampere, 28 Volts D. C. construction. 
Also 10 ampere rating up to and inelud- 
All relays available with ipproved AN 


plug connector, or with solder connections. 


ing 2-pole double throw at 28 Volts D.C. 


Engineers! What is YOUR hermetically 
sealed relay requirement? R-B-M is developing 
new and smaller relays to meet Armed Services 
requirements. Perhaps one of these will solve 
your problems. Write giving complete relay 
specifications, application, quantity and AN 
specifications applying. Address De pt.C-7 


can assist you in the develop 
ment and production of special 
electro-magnetic devices for 
Armed Services application. 





R-B-M DIVI 
ESSEX WIRE corp. 


Logansport, Indiana 





MANUAL AND MAGNETIC ELECTRIC CONTROLS 
—FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC 


Ad Libbing by the Editor 


During this past month I have 
gotten a few letters from readers want 
ing to know “Who writes Sans, Souci, 
anyhow ?”” Then I saw that in the June 
number we even nitted the above 
highly ambiguous | Ad Lib 
bing by the Editor.” On top of that 
some of my associates and finally the 
boss started to razz me and asked if 
I was afraid to sign my name. But I 
um stubborn, so for the time being, 
at least until my boss Hop hops me 
some more, I'll just sign these things 
with my initials 
Last month I said something about 
the lack of understandir 
modulus. Then whe 
to add anything to t 
pened to remember th 
Fred Bowers, master 
Harrisburg Steel 
ime known as 
and Pipe Bending 
Fred Bowers was 
Everybody liked him 
because he liked everybody 
knew his job and carried in his head 
1 tremendous fund of facts and figures, 
for which he was highly respected 
One day I was in Fred's office when 
a man carne in with a req sition for 
Fred to approve for a 5; round bar 


of cold roiled, about 20 ft. long. The 


man got the O.K. and a few 
later we saw him walking by outside 


s 


the ofh with the bar over his 
shoulder 

Huh!” exclaimed Fred. ‘The store 
keeper gave him a } in. round instead 
of a 3% round.” Events proved that 
Fred was right 

For some time yndered how 
Fred knew it. At las had to ask 
him. His answer was 

The bar drooped to much for a 


I 
in. and not enough for a ;';, so I 
knew it had to be a } in. round 
How simpl 


can See grea 
difference in the sag or iroop of the 
three different sizes of bars. I’m too 
lazy to figure it out, but off hand the 


as a 3} round and almost thr time 


as much as the ;% roun 

The other day I had a visit from 
my good friend Ed Hurst who is vice 
president of United Cotton Products 
Company, Fall River, Mass. I have 
known Ed for many years and we have 
often had interesting discussions of 
this that and th ther thing. How 


sit my good 


round will sag almost twice as much 
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‘TENTH ANNIVERSARY 
for a trail-breaking motor 






































THE ELLIOTT CROCKER-WHEELER 


SEALEDPOWER 
BRAKE MOTORS 


rs 
The C-W Sealedpower motor 
is available equipped with 
the newly designed C-W 
Brake, providing increased 
brake capacity without 
increased bulk. 


The Elliott C-W Sealedpower 
motor is available also in 
explosion-proof construction. 
Bulletin SL-300-5 covers this 
type. Copy on request. 


Crocker-Wheeler motors 
range from 1 to 200 hp. 
Larger Elliott motors and gen- 
erators are built by the Ridg- 
way Division in Ridgway, Pa. 





You're a step ahead with 


Sealedpowe motor 


TEN YEARS AGO the C-W “Sealedpower” motor, with its unique 
cooling ard self-cleaning system, made its bow to American industry. 
Its immediate and continued popularity has put thousands into suc- 
cessful service. 


Completely enclosed, there’s no way for dirt, dust, moisture or fumes 
to get in. But there’s an easy out for heat—by way of the 150°; increased 
radiating surface of the many radial fins, plus the fan-driven air blast 
directed along and around the fins and frame. It cleans itself, too— 
the air blast gives dirt and dust the quick brush-off. 

WAY AHEAD OF ITS TIME ten years ago, the C-W Sealedpower 
Motor with further refinements is still ahead, and is the ideal motor 
for any service within its capacity range. Wriie today for Sealedpower 
Bulletin. Address your request to Elliott Co., Dept, PE, Jeannette, Pa. 


ELLIOTT COMPANY -Crocker-Wheeler Division, Ampere, N. J. 


BRANCH OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES. 


ELLIOTT Approved SERVICE SHOPS 
COVER THE COUNTRY 





GENERAL OFFICES & MAIN PLANT—JEANNETTE, PA. 


(ELLIOTT. 














eee A-C or B-C¢ eee multi=pole 
construction ...many more uses 


Now you can get fast, positive, consistent operation on 
a wide range of load and control circuits... from the finest 
design of solenoid contactor on the market. 

This new Size O a-c contactor brings Ward Leonard’s 
line of solenoid contactors into the 15 ampere range. And 
it comes with as many as 5 poles. Double-break silver 
contacts may be interchanged to form normally-open or 
normally-closed contacts as desired. 

Operating coils are interchangeable with Size 1 con- 
tactor coils. Available also with d-c “power plants”. 

Write for Bulletin 4458. WARD LEONARD ELECTRIC 
co., 63 South Street, Mount Vernon, N.Y. Offices in 
principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
FR cralO- EE ngintored Contos Since 1892 


RESISTORS - RHEOSTATS + RELAYS - CONTROL DEVICES 


Sans Souci continued 


friend Mr. Hurst had something very 
specific to talk about. He was greatly 
perturbed about the subject of servo 
mechanisms’. He could not under 
stand the nomenclature, he said. And 
that started me thinking and digging 
around, particularly in the printed 
literature. I soon became aware of the 
fact that servo mechanisms were going 
through the patent medicine stage 
On the face of it there does not 
seem to be any connection between 
patent medicine and “servo mechan 
isms”. But let me explain. A patent 
medicine is launched upon the market 
as a sure cure for let’s say rheumatism 
but soon its acclaimed field of l 
ness is extended. What started as a 
rheumatism medicine soon becomes a 
claimed cure for coughs, tuberculosis 
migraine headaches, corns and | 
ions, and may even be recommended 
as a good “pick me up” for the morn 
ng after the night before. Of course 
he vendor dare not be too explicit 
n his claims and, therefore, to make 
them very ambiguous he initiates a 
new vocabulary, throws in a lot of 
misplaced adjectives and depends upon 
the gullible public to swallow | 
the sales propaganda and the medicine 
In going through some of the litera 
ture on ‘‘servo mechanisms’ I ob 
served somewhat the same tendency 
What is now known in many cases by 
the misnomet ervo mechanism iS 
not really new t it least 75 years 


0th 


old and perhaps much older. I first 
observed it many year in the 
ontrol of the 


an turned the 
ie caused the rotation 


I lan 
ng wheel 
of a screw on 


| 
4 the engine frame. The 
screw passed through a nut and the 
travel of t screw shifted the steam 


valve, thus causing the engine to ro- 
ate in one direction or the other 
The nut was cylinderical in shape 
with a thread on the outside surface 
which engaged a threaded sleeve 
which was rotated by the engine. Rota- 
tion of the sleeve by the engine caused 
the nut to travel linearally, carrying 
the screw back towards its original 
position which put the valve back 
on dead center and thus stopped the 
engine 

The word ‘‘Servo’’ came into exist 
ence only a few decades ago as a copy- 
righted trade name of an automobile 
brake. Subsequently the word came 
into more general use and is now de 
fined as a generic term in Webster's 
dictionary as Any power driven 
nechanism which supplements a pri 
iary control.’’ Webster also gives the 
lefinition: “Servo motor—an auxil 
liary motor regulated by a hand lever 
for quickly and easily moving the 
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Sans Souci continued 


reversing gear of a large marine en 
gine into any desired position indi 
cated by that of the hand lever which 
controls the valve of the motor.” 
Today we see the principle of the 
marine steering engine control vastly 
extended. In addition to marine en- 
gines, servo motors include air, hy- 
draulic, and electric power units. The 
application is no longer restricted to 
the marine field. Aircraft, machine 
tools, trucks, valves and numerous 
other machines and devices are now 
servo controlied The servo con 
trol system is any control system where 
in the finally controlled element is 
aused to move into any desired posi 
tion as may be indicated by the dis 
placement of the primary controller, 
through the medium of some type of 
linkages or media that control the 
servo motor 
Unfortunately, many technical writ 
ers refer to servo control systems as 
servo mechanisms. Obviously that is 
incorrect nomenclature. Most servo 
control systems involve many mechan- 
isms, power units and other elements 
A complete servo control system is 
much more than just a mechanism. 
If the enthusiastic experts of servo 
mechanisms are sound in their inter- 
pretation and if we accept their no- 
menclature as basically correct, we 
must conclude that the handle on a 
faucet, the stem winder on a watch 
the electric push button and the clutch 
lever in a mechanical transmission are 
all servo mechanisms or servo controls 
I once met a man who claimed to 
be the country’s expert on gear design 
Now I am not an expert on gear d 
sign, but I have had many interesting 
discussions on the subject with quite 
a few of the authorities in that field 
including Louis Martin, Allan Candee 
Earl Buckingham and a few others 
least understood their nomencla 
english even though I 
might not have the full appreciation 
of an expert on the fine points of the 
design. But th ther fellow who 
claimed to | he country’s expert 
had a vocabulary all his own. He had 
another name for everything and I 
never knew what he was talking about 
It finally dawned on me that he did 
not know what he was talking about 
himself and that he was sounding 
forth with unknown nomenclature 
with the hope nobody else would 
understand. Thereby he had no fear 
of being disputed 
Anyhow, I think some organization 
should get on the job and develop a 
logical nomenclature for servo con- 
trol systems. The Machine Design 
Division of the ~SME would be a 
logic al body 
We must be very careful about no- 
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LITTLE LAMPLIGHTER 
PACKS BIG WALLOP 


with help of Ward Leonard's 
“Mighty Midget” 


The “lamp-lighter” is an automatic photo-electric con- 
trol for street lights. 

The “mighty midget” is a Ward Leonard heavy-duty 
midget relay. 

The control manufacturer had space limitatic~s, but 
needed high current capacity. The relay has high c.pacity 
and is small. 

Customer reports “excellent results—no sacrifice in 
performance due to smaller size”’.* 

That's Ward Leonard “result-engineering”—problems 
turned into perfect performance by the proper selection 
or adaption of electric controls. Write for relay catalog. 
WARD LEONARD ELECTRIC CO., 63 South Street, Mount 
Vernon, N. Y. Offices in principal cities of U. S. and 
Canada. 

*Tabet Manufacturing Co., Norfolk, Va. 


WARD LEONARD 
ELECTRIC COMPANY 
BR cult nyintered Contos Since 1892 
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Save Cost,Timeon 
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Sans Souci continued 


menclature. It reminds me of an 
ordinance relating to dogs passed by 
the Council of the City of Summit, 
New Jersey. In typical legal fashion 
the ordinance begins with a definition 
of a dog as follows: “The dog shall 
be any dog, or a bitch, or a spayed 
bitch.” Well that struck me funny so 
I made some wise cracks about it to 
my good friend Bill Stuart editor of 
“Electrical Construction and Main- 
tenance’, who happens to be a dog 
fancier. He smiled and said “The 
ordinance is correct if you accept the 
definitions set forth by the Dog Fan- 
ciers’ Association, or whatever it ts 
called. Only male dogs are dogs and 
female dogs are always called bitches, 
and nothing else. Obviously, the or- 
dinance would not be sufficiently 
specific if it did not differentiate ac- 
cordingly.” So I had to admit that 
maybe the lawyers are right 

Recently one of my friends in the 
International Acetylene Association 
sent me a very fine book called “Man 
Does Not Stand Alone,” written by 
the late Cressy Morrison, who served 
as president of the New York Acad- 
emy of Sciences, was a life member 
of the Royal Institution of Britain, 
and had many other honors bestowed 
upon him. It is a fine book and con- 
tains much food for thought. Here 
is one of the gems—‘The unknown 
increases in arithmetical progression 
as each unit of knowledge is acquired 
by man.” 

It doesn’t take much thinking to 
realize the great significance of this 
statement and how obvious is its truth. 
The discovery of induced electricity 
raised the curtain on the vast, then 
unknown, field of electricity; the dis- 
covery of alpha and beta rays opene 
the door to electronics. Today we 
stand aghast at the vastness of the 
field of unknowns ushered in by the 
discovery of atomic fission. 

We only have to look back less than 
two decades when men of little faith 
attempted to convince the people that, 
“The days of pioneering are over, 
there are no more new fields of science 
and industry to discover. We have 
reached the last frontier. From now 
on the only great task will be to solve 
the social problems.” Just about ten 
years later the awful blast at Hiro- 
shima exploded this myth so effec- 
tively that those who had propounded 
the false philosophy denied that it 
had ever existed. In the fina! analysis 
I guess those boys are correct. It 
wasn't a philosophy, it was merely 
political oa. for which a 
more suitable name is hokum, or per- 
haps better still, patent medicine 

And in conclusion, here go my 
initials G. F. N. 
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ENGINEERING 


ABSTRACTS 





Buckling of Springs 


Abstracted from “Instability of Springs’ 
by J. A. Haringx, Philips Technical 


Review Feb. 1950, p 245. 


THE COMPRESSIVE INSTABILITY of 
rods, plates and thin-walled cylinders 
is generally well known. For ex 
ample, a straight rod loaded axially re- 
mains straight until the critical com- 
pressive load is reached, then it sud 
lenly deflects laterally. ‘This critical 
load is given by Euler's equation 


Pp =o —*! l 


and the critical compressive deforma- 
tion, 


Py 
EA 
for a simply-supported cylindrical rod 
of diameter d and length / 


Helical Compression Springs 


Helical springs can also buckle un- 
der compressive forces, but here the 
relationship is not as simple. In this 
case, the critical relative compression 
has been derived for springs with their 
ends hinged or constrained parallel: 


- | _/D\ 
= oss iq) 687( )] 


where € is the deflection ratio or A //I; 
A / is the deflection; / is the length of 
the spring in the unloaded state and D 
its diameter. See Fig. 1 

Just as in the case of the rod, 
Young’s modulus of the material has 
disappeared from the formula and the 
critical relative compression depends 
only upon the ratio of the length to 
the diameter and upon the manner in 
which the ends are fixed. With the 
helical spring, however, this is much 
more striking than in the case of the 
rod, because it means that neither the 
diameter of the wire nor the pitch or 
number of coils has any effect upon 
the buckling phenomenon. 

Eq (3) is plotted in Fig. 1 and il- 
lustrates that there is a certain critical 
slenderness below which the spring 
does not buckle. For spring ends that 
are hinged or constrained parallel, 
the critical value is //D = 2.62; this 
value is 5.24 if the ends are clamped. 
From this curve, small variations in 
the slenderness gives rise to great dif- 
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“ADEL 


FLOW CONTROL VALVE 
FOR VERSATILITY 


Adjustable from completely 
shut off position to 25 
G.P.M. maximum flow. 
Will maintain cu..stant fluid 
flow and constant machine 
feed over a wide range ¢ 
pressures and feed resist- 
ances 

The diagrams show but tw@ 
of innumerable circuits and 
systems where this versatile 
and better valve can be 
used to advantage. 
Diagram illustrates typical 
circuit showing control of 
cylinder. 


Diagram iilustrates typical 
circuit showing control of 


2 hydraulic motor. 
4  emigemce 8 model variations are avail« 
7 able—% in. Pipe Size—1, 2, 


—_- 7 YF CONT . 4&6CG.P.M. Flow Max. 
REWEF VAL“ ¥ % in. Pipe Size—10, 15, 20 
& 25 G.P.M. Flow Max. 
CHARACTERISTICS 


1. Valve is compensated type which maintains substantially a con- 
stant flow regardless of variation in inlet and outlet pressure. 
Maximum recommended inlet pressure 1500 P.S.1 


Maximum recommended outlet pressure equals inlet pressure 
minus 100 P.S.1. 


No drain line required. 


Wide range of control lever rotation (270°) permits extremely 
accurate flow settings. 


A FEW SELECT TERRITORIES ARE STILL AVAILABLE TO PROGRESSIVE DISTRIBUTORS OF HYDRAULIC 
EQUIPMENT. INQUIRIES INVITED. 


For complete engi 
neering specifications 
and counsel, Address 
Ave. DIviIsion— 
GENERAL METALS 
CORPORATION, 10767 
Van Owen Street, 
Burbank, California 


N OF GENERAL 
ORATION - Burbank, Calif. 


DISTRIBUTORS: AIR & HYDRAULIC CO. NEW HAVEN, CONN. « RUSS CHAMBERLIN COMPANY, PORTLAND, 
OREGON ¢ Jj. BOYD COATES, PHILADELPHIA, PA. © FRANK T. DONNELLY COMPANY, PITTSBURGH, PA. 
HASKEL ENGINEERING & SUPPLY CO., SAN FRANCISCO, CALIF. © HASKEL ENGINEERING & SUPPLY CO. 
GLENDALE, CALF, © HYDRAUUC BRAKE SUPPLY CO. PHOENIX, ARIZ. © LINCOLN SUPPLY CO. PROVIDENCE, 
R. t. © SCOTT EQUIPMENT AND ENGINEERING COMPANY, DAYTON, OHIO © H. F. SODERUNG CO, 
SEATTLE, WASH, © ROBERT TAYLOR & SONS, SALT LAKE CITY, UTAH * WYATT SALES COMPANY, CLF’ AND, 
OHIO © CORBY SUPPLY COMPANY, ST. LOUIS, MO. © INDUSTRIAL AIR & HYDRAULIC EQUIPW co, 
DETROIT, MICH. © HYDRAQUIP CORPORATION, HOUSTON, TEX. 





Twir Disc Models 
MTU and MTS 
Machine Too! Clutches 


any 


4+ —+—+—_- 


—_——+ _—— 


America’s productive might is almost 
unbelievable . .. until you step into any factory 
and see what just one machine can do. 
One reason for the tremendously fast, even 
split-second, work-cycles of thousands of 
machines is improved power transfer mechanisms—like 
Twin Disc Machine Tool Clutches. 

For Twin Disc Machine Tool Clutches are pretty well standard 
in the machine tool industry—just as other types of Twin Disc 
Clutches are standard in other fields. 

These units combine high clamping efficiency with comparatively 
low lever pressure, high torque capacity, single point 
adjustment—all in compact space. They're unaffected by 
centrifugal action, are precision-built, and rated for trouble-free 
performance. In other words, “they wear like a bearing and 
perform like the best friction clutch.” 

That's why they play so important a part in America’s 
production capacity. 


P. =. Remember, too, that Twin Disc, world’s leading industrial clutch 
manufacturer, is a pioneer in industrial fluid drives such as Hydraulic 
Couplings, Hydraulic Torque Converters, HY DRO-SHEAV ES and 

HY DRO-WYNDS. 


CLUTCHES ano’ DRAULIC ORiVES 
wa. 


RWIN DISC CLUTCH COMPANY, Racine, Wisconsin --wrorautic divi 4, iMineis 


ORANCHES: CLEVELAND © DALLAS © DETROIT © LOS ANGELES + MEWARE + MEW ORLEANS © SEATTLE «TULSA 
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FIG. 1—Buckling of helical springs is 
dependent on the slenderness ratio. Fot 
hinged ends (or constrained parallel), the 
critical value is 2.62; for clamped ends, 
the curve would be identical, but //D 


&. 
3.24 


ferences in behavior. For example, if 
the critical value is only slightly ex- 
ceeded, buckling may occur when the 
spring is compressed to half its orig- 


inal length. This is shown in Fig. 2 








shaiis 











FIG. 2—Two springs of the same initial 
length but differing slightly in wire size 
illustrate the effect of a small change in 
the slenderness ratio above the critical 
value. Both springs are compressed 60 
percent. 


for a spring with clamped ends. The 
spring at the right has buckled since 
the ratio //D is 5.3 which is slightly 
above the critical value of 5.24 


Rubber in Compression 


The critical compression of a rub- 
ber rod of circular cross section with 
the ends hinged or constrained parallel 
can be calculated by 

1 


1 + 1.62 (4) 


This equation corresponds to that of 
Eq (2) and similarly depends on the 
slenderness ratio. The curve Fig. 3 
illustrates this relationship. It may be 
seen that for values below //D = 0.6, 
there is no possibility of buckling. 
This relationship proves to be par- 
ticularly good since the elastic proper- 
ties of highly compressed rubber are 
difficult to express in a formula. In 
this case, when the compression ap- 
roaches 50 percent, or 0.5, the 


, 1 
formula is not unreliable 


Flat Spiral Springs 


If a spiral spring is wound a criti- 
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NEW CATALOGS AND BULLETINS 


A Reader Service To Help Keep You Up-to-Date 


(1) WET-BLASTING UNITS—The Cro- 
Plate Co., ~e —_ 4 pp. Illustrates 
and describes newly developed 


compact wet-blasting units with no mov- 


p= ay and frame uni ‘ants plus unmounted 
jae yh 
¥, are —>—- 


3) HIGH PRESSURE EQUIPMENT— 
wood Cc Cata- 


zation 
5,000 to osonr 000 psi. 
(o> COMBUSTION agpneses® EQUIP- 
96 132 Pe 32 pp. i ae 


snes ane “ 
gen. of sys 


tem componen 
Pills of material, 

information en =o 

tems, an 


t sal sys- 

-* list. 

& SPEED BEDUCEBS — Dodge 

rp. Bulletins A-470 and A-602. 

bulletins cover respectively double reduc- 
tion and single uction reducers. Also 
presented are tions and 

Ponstee selection data. 


) INSTRUMENT TRANSFORMERS— 
Electric Co. _—~y = GEA-4626, 
44 pp. Contains infor- 
mation = illustrations ‘on ins t 
transform I 
on wares transformers and me 
fits and “listings of ratio and B phase-ang! 
tests, coupled with tables covering me- 
chanical and therma) limits current 
transformers. 


7) TORQUEMETER — Baldwin-Lina- 

milton Co Bulletin 328, 8 pp. Le- 

scribes and illustrates SR-4 torq pate, 
¥ 


which are based on 

special SR-4 resistance wire strain gages. 

Specifications are brought to o> = 
a large number of stan 

for any epeed and HO Bp - 

(8) pamqseee PUNCHES — Pivo' 

Punch and Die Corp. Cataies, s, 10 pp. _ Otters 


X-t colestien 
punches. Included My are ulsts, 
design factors and typical applications. 


9) METAL , ye He -— Globe 
gp ft describes 
: a 

the ted compiete 7 a 


stampite, ner weiaing, fa an 
Ge), BLBOTRONTO LABORATORY 
IPMENT—Po 


d Electronics Corp. 
Catalog. 10 Describes and illustrates 
the so. 10 line of siestrenie laboratory 
quip the ali-band spec- 
trum analyzer, microwave signal sources, 
video amplifier and laboratory power 
supplies. 


11) ELECTRONIC te Ne 
ndustri Syndikat. Bulletin, eg De- 
scribes and illustrates an electront device 
for measurements of both and 
ey alternating forces, my dis- 

tances, and torsional oscilla- 











(12) INDUSTRIAL GAS APPLIANCES 
ohnson Gas App! mane C Co. Catalog 51, 
24 pp. Illustrates and describes the com- 
pany’s line of burners, fornaces for hard- 
fa tempering and annealing, valves, 
orches, mixers and blowers. 


(18) MINIATURE BALL BEARINGS— 
Miniature Precision Bearings Inc. Cata- 


log 51b, 12 pp. Contains complete Ae 
fications oa more than 70 types and sizes 
of miniature ball bearings. Details on 
typical a; 7. of these bearings and 
photogra| diagrams of current in- 
stallations in ye fields are included. 


(14) BETAINING RINGS—Waldes Kohi- 
noor, Inc. Bulletins 6, 7, 8. These bulle- 
tins cover various types of retaining 
rings. Included respectively are rings 
say developed to take up end play, 
extern: ‘ype rings for —s ning ma- 
rts on shafts and rings ¢t form 
1 ghoulders for > A ont re- 
taixing machine parts on in 
housings. Charts and complete qpeciien- 


tions are included. 
Wy J a - PNEUMATIC ACCUMU- 
LA reer Hydraulics, Inc. Bulletin 
so1. ‘Saowee the construction and opera- 
tion of hydro-pneumatic acct mulators. I)- 
lustrated circuits show its use as an 
—_- source of power, as a volume 
mpensator, as a Ea dampener and 
other applications. 


—# POWER BENDING BRAKES — 
is & Krump Mfg. Co. ones P-51, 
i? 3 pp. Illustrates and describes the 


chine 
artific 


panys complete line of steel power bend- 
™ brakes and power universal box and 
pan brakes. Detailed descriptions of the 
improved motor drive and clamping meth- 
ods and illustrations of a variety of bend- 
ing operations are includ 


(17) MERCURY TYPE DRY BAT- 

TERIES—P. R. Mellory & Co., Inc. Bulle- 
tin, 9 pp. This bulletin describes the con- 
stant voltage, long “shell life’, compact 
size and other characteristics of the mer- 
ecury type battery. Included are detailed 
specifications of all cells and batteries in 
this line and a ion of multiple-cell 
battery packs. 


18) BELT CONTACT WHEEL -— The 
arborundum Co. Bulletin, 4 Pp. - 
scribes a new type of contact wheel for 
abrasive belt backstand applications. The 
wheel, designated the “61” contact wheel 
is a specially serrated rubber whcel that 
causes a controlled breakdown In the bond 
of “ abrasive belt, resulting in increased 
belt life. 


(18) VALVES—Ross Operating Valve Co. 
Catalog, ty KR, Ly catalog de- 
scribes hun 3 of standard model valves 
and modificaiions, including straightway, 
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three-way, four-way and four-way five 
port oats, Various sizes of hand, foot. 
solenoid, pilot, remote control, cam, s 
control, shut-off, quick exhaust and mis- 
collaneous valves are includ Detailed 
descriptions, sectional views, installation 
data and diagrams are presented. 


(20) CONTINUOUS COATING povr- 
MENT Inc. Bookle 
14 pp. Presents a practical exposition 
some of the more advanced machine de- 
sign elements involved in continuous coat- 
ing equipment for web materials, such as 
textiles and papers, and strand materials 
such as wires, cables and synthetic mono- 
filaments. 


(a) MOLDED RUBBER PARTS—Stowe- 
foodward, Inc. Booklet, 12 pp. Describes 
the design, development and manufactur- 
ing facilities of the company. Included are 
illustrations and brief descriptions of s 
cific projects in the field of molded rub bber 
parts, engineered to operate in extreme 
heat and cold and in harsh oils and sol- 
vents. 


(22) MATERIAL HANDLING PUMPS— 
Binks Mfg. Co. Bulletin 700. Gives full 
information on a comprehensive line of 
air-operated material handiing pumps and 
related equipment. The pene are espe- 
cially designed for use with spray or flow 
guns and handle thinners, enamels, lac- 
quers, paints, adhesives, sound deadeners, 
heavy roofing materials and protective 
coatings. 

(28) POTENTIOMETERS — Minneapolis- 
Honeywell Regulator Co. Catalog, 36 pp. 
Covers electric control potentiometers for 


both contact and proportiona: .vatrol. En- 
gineering and constructional data, types 
of wontrol, partial list of available ranges, 
application data and ac are de- 
scribed. 


(24) MAGNETIC gy ay a-Crane 

com f Bulletin, 4 pp. 
ic Filter, d 

vidual conhention on 

as wet surface grinders and 3 milling ma- 

chines. Shows how unit removes over 98 

percent of contaminants from liquid cool- 

ants and provides clean coolant to ina- 

chine sump for re-us* 


(25) VARNISHED INSULATION — Irv- 
ington Varnish & Insulating Co, Catalog, 
62 pp. catalog gives comprehensive 
technical data and «pplication information 
on company's line of insulating materials. 
Products listed include: = ed insula- 
tion in goods a) form; slot 
insulation ; varnished tubing ; extruded 
plastic tubing and tape; wire markers 
and insulating varnishes. 


(26) INDUSTRIAL PRODUCTS—Bendix 
Aviation Corp. Booklet, 40 pp. This book- 
let gives a complete and comprehensive 
presentation of the services and products 
of the company’s divisions and subsidiar- 
jes. Detailed descriptions and illustrations 
are presented. 


(27) FIXED COMPOSITION RESISTORS 
—lInternational Resistance Co. Netin 
B-1, 12 pp. Presented in this booklet is 
comprehensive data on characteristics and 
ifications of type BT Advanced Fixed 
Composition Resistors for %, %, 1 and 2 
watts. I d are co cial rating, 
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characteristics, voltage 
ity, load life and frequency. 
VAPOB pusnnesree - — Phillips 
. Co. Handbook, 21 pp. This handbook 
ns pia asked 
lete cover- 
of the process an ‘its applications | 
Pho -;~ of various types of 
units and data charts are included. 


29) MOTOR CONTROLS—Alien-Bradley 
‘0. Catalog, 92 pp. This illustrated cata- 
h contains information, dimensions and 
pr of company’s line of motor con- 
trols. A special a-c and d-c index along 
= page margins provides ready er- 
ence. 


(30) ELECTRONIC EQUIPMENT—Milo 
Radio & Electronics Corp. Catalog, 1053 
pp. This illustrated booklet lists the prod- 
ucts of the major radio-electronic equip- 
ment mnufacturers, with prices and dis- 
counts. Distribution of this booklet is 
eceasarily limited to authorized engineer- 
ing or research department heads who 
make request on company letterhead. 


(31) METALLOGRAPH—F. T. Griswold 
Mfg. Co. Bulletin, 4 Pp. This bulletin 
describes the OPL Metallograph, a basic- 
ally new concept in precision and con- 
venience for laboratory determination. 
Structural and optical features of this 
compact and simple instrument are dis- 
cussed and illustrated. 


(32) PERMANENT MAGNETIC SEPA- 
BRATORS—Eriez Mfg. Co. Catalog, 16 pp. 
Compuete aaa, engineering data, 
drawings and specifications of non-electric 

rmanent magnetic separators for ame 
ron removal are presented. Also include 
is information on their selection and ap- 
plication. 


(33) GOVERNMENT SPECIFICATION 
MATERIA inshed-Mason Co. Cata- 
revised catalog lists gov- 
ernment spec tion materials manufac- 
tured by the company. These include 
varnish, enamels, Ciener, anti- 
seize compounds and wood sealer. 
material is listed opposite the government 
specification number. 


(34) CENTRALIZED ge Pag | 
SYSTEMS—tThe Farval Corp. —- let, 8 
pp. Illustrates and discusses centralized 
ubrication systems for industria’ equip- 
ment. Actual case histories are presented 
to show cost and efficiency advantages of 
the systems. 


(35) INDUSTRIAL ADHESIVE TAPE— 
industrial Tape Dept. of Bauer & Black. 
Booklet, 20 -. Pressure sensitive ta 
are disc described in this booklet. 
The advanta ~y of the various backing 
materials and different adhesive masses 
are presented. Twelve industrial t:.ping 
problems are fully covered and solutions 
offered. An aditional feature is a gatefoild 
describing and illustrating by sketches the 
yo of solvent spreading and calen- 
ering. 


36) TESTING INSTRUMENTS — Scott 
Testers, Inc. Catalog No. 50, 66 pp. Cov- 
ing instruments for all types of 
materials, with rticular emphasis on 
the plastic and rubber fields. Included are 
instrun »nts for testing tensile strength, 
abrasion, adhesive strength, state of cure, 
flex Life and other properties. 
are tables of pertinent en- 

gineering information. 


(37) DIE CASTINGS — The Hoover Co. 
Bulletin, 9 Pp This illustrated booklet 
discusses p' uction, design and advarn- 
tages of die castings. Rules for designing 
good die castings and a table of chemical 
and phyisical specifications are included. 


(38) venoine STAINLESS—Electrode 
Div. of the McKay Co. Hand 48 pp. 
Describes in detail all of stainless 
steel arc welding. Technical information 
includes metallurgical background, specific 
uses of alloying elements, AISI analyses, 
color guide and tensile data of the various 
groups of stainless steels. Also discussed 
are the uses and specifications of each 
type electrode and electrode coating. 


(36) PRESSURE TERMINALS—Thomas 
& Betts Co. Sta-Kon Bulletin No. 61, 40 
pp. Pressure terminals and connectors for 
ev ory type of application on all wire sizes 
from 26 through 250 MCM are listed 
in convenient, easy-to-find form in this 
bulletin. Included is a section giving a 
complete listing of Armed Forces procure- 
ment numbers for Ce ae of the 
selection and procurement of fittings for 
aircraft and naval wiring and for gro 
force equipment. 
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Raceways that make machines winners! 


Flame-hardening only the raceways of bearings, 
removes many handicaps in machine design. 
KAYDON pioneered this technique. Its success has 
heiped make many machines winners! 

KAYDON flame-hardening has made possible many 
special bearings of unusual! design, like the 4- 
point angular contact ball bearings shown here 
-.. With outer and inner races flanged for mount- 
ing directly to adjoining machine structures . . . 
with gear teeth cut right on inner race, and inner 
races fortified by special protective finishes. 


-»» KAYUUN 


MUSKECONec MICHIGAN 


RECOIS EON 
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KAYDON flame-hardening of bearing-raceways to 
unusual depths (without through-hardening the 
races themselves) permits races to be drilled, 
tapped and gear-cut ... the bearing bulk and 
weight are greatly reduced ... many surround- 
ing parts may be eliminated . . . unusual shapes, 
very large diameters, extremely thin sections that 
facilitate mounting are achieved. 

These are typical “winning” characteristics of 
KAYDON Special Bearings. Adaptable to many types 
of machinery ... maybe yours! Call KAYDON. 


KAYDON Types of Standard and Special Bearings: 


Spherical Roller ¢ Taper Roller © Ball Radia! ¢ Ball Thrust 
® Roller Radial @ Roller Thrust ¢ 


Bi-Angular Bearings 


CoO RP « 
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A greater voriety of fasteners and 
small parts that can be made faster, 
stronger and more economically by 
Pheoll's cold heading and roll thread 
ing methods. Coid working of wire 
stock often surpasses turning, casting, 


stamping, drawing or moldin 
ping, .] ] 





LOWER MATERIAL COST... 7 
Cold-heading results in much 
less scrap than in metal cutting 
operations, in fact in the pro 
duction¥of most cold-headed 
parts there is little or no scrap ; 





LOWER PRODUCTION COST ? 
due to high production rate 
Cold-heading entirely auto 
matic, is not affected by opera- 
tor skill, strength or fatigue. fie 





LOWER DIE COST... Cold- ” 
heading dies cost less, even on 
more intricate sections, than 
for any other forming operations a 





INCREASED TENSILE © 
STRENGTH Improved phy- 
sical properties are imparted to 
all metallic fasteners by cold 


working. 





GREATER TOUGHNESS and ? 
FATIGUE RESISTANCE... be- 


cause grain flow of material is 
compacted and directed to fol- 





low contour of piece ie 


UNIFORMLY HIGH QUALITY 
PARTS assured because 
cold working requires materials 
free from structural defects 


Single or multiple secondary operations can be per- 


formed on cold headed ports to produce special 
ed to fit the part for its par- 


choracteristics req 


ticular application. Such operations include drilling, 
tapping, milling, shaving, flattening, notching, fang 
ing, trimming, bending, off-setting, slotting futing 


swaging, knur 


ing, pointing, heat treating, plating 


and finishing——all in Pheoll’s modern plant 





PHEOLL PROFIT PRODUCING FASTENERS 


Machine Screws 
Phillips Recessed 


Head Screws Cap Screws 


Sems Threaded Rods 


Thread Cutting Screws 
Tapping Screws 
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FIG 4 
ship of a rubber rod of circular cross 
section which has ends hinged or con 
strained parallel. 


The critical compressive relation 


cal number of turns, the coil will sud 
denly tilt or buckle as shown in Fig 
i. In such springs having a large num 
ber of coils, this critical number of 
turns does not depend on Young's 
modulus nor on the number of coils 
or the dimensions of the coil. The 














FIG. 4—Buckling of spiral springs is de 
pendent on the cross section of the flat 
wire and the number of turns it is wound 


only determining factor is the ratio of 
cross sectional dimensions a and &, 
This relation is shown in Fig. 5 

; greater than 
influence of 


When the ratio 4/2 is 
i0 (most common), the 
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FIG. 5—lInstability 
spiral spring. 
spring with an infinite number of coils 
and closely agrees with test results 


relationship of flat 
This curve is based on a 


this ratio almost disappears 


quently for most spiral springs, the 
number of turns to cause | 
approximately three 

One way to avoid this buckling is by 


placing the spring between parallel 


Conse 


Duc kling 1S 


BEAD CHAIN has long been the 


preferred pull chain among design- 
ers. For light duty on items like lamp 
sockets and fans, or heavy load pulls 
on large dampers, ventilators, vene- 
tian blinds, etc., the superiorities of 
Bead Chain are many: — 


It is strong yet iight and attrac- 
tive. Free-running, even over small 
sheaves . . . can't kink, bind or jc 
because every bead is a swivel. 
Highly adaptable . . . 5 bead sizes, 
various metals and finishes, and the 
widest choice of attachments for coup- 
ling, splicing, hooking, doubling, atc. 

Submit your ‘‘pull problem” 
— Bead Chain engineers 
will solve it. 


THE 


BEAD CHAIN 


MANUFACTURING CO. 
92 Mountain Grove St., Bridgeport 5, Conn. 


Manufacturers of: BEAD CHAIN — the kinkless 
chain of a thousand uses, for fishing tackle, novelty, 
plumbing, electrical, jewelry and industrial prod- 
ucts; MULTI-SWAGE—the most economico! 
method of producing small tubular metal ports 
for electronic and mechanical applicotions. 
Propuct ENGINEERING 
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disks; however, this introduces fri 


tion between the spring and the wall 


or D I themselves 


-¢ Dynamic and 
apacitor Braking 


From “New Developments” by L. W 
Herchenroeder, Industry Engineer, West 
inghouse Electric Corporation. Paper pre 
sented at the 15th Annual Machine Tool 
Electrification Forum, sponsored by West 
inghouse, April 10, 1951 


OBTAINING MORE REVERSALS' PER 


MINUTE from x motors 
on reversing duty c an ever 

sent roblem High rotor resist 
ance, reduced WK2, of the motor and 
load, and special rotor construction 
for added heat dissipation are means 
frequently taken to obtain more re 
versals. In an attempt to find other 
means of increasing reversals, a study 
was made of the use of d-c dynamu 
and capacitor braking 

The rotor loss while accelerating a 
pure inertia load is equal to the m« 
chanical stored energy in the rotating 
Also, the 


+ 
) 


losses in the rotor while plugging t 


parts at synchronous speed 


a stop are three times the mechanical 
stored energy of the rotating 
at synchronous spee Thus in 
reversing, the major part of the rotor 
losses occurs’ while plugging from 
minus synchronous to zero peed 


With d-c dynamic 


tal losses are equal to the mechanical 


braking, the to 


stored energy in th tating parts 
plus the loss in the stator due to the 
d-c current. The losses with capacitor 
braking cannot exceed the change in 
mechanical stored energy, since this ts 
the only source of power. In addition, 


much of the loss may be dissipated in 
an external resistor. It was therefore 
felt that increased reversals could be 
obtained with the same temperature 
by using either capacitor braking 
dynamic braking and then plug 
ging, instead of plugging over the 
complete reversal 
To test out the theory, a set-up was 
made in the laboratory using a stand 
ard NEMA design B, one-hp, 4-pole, 
220-volt, 3 phase, 60-cycle squirrel 
cage motor. Heat runs were made with 
various numbers of no-load reversals 
per minute, for reversing by pluggir 
d-c dynamic braking and capacitor 
braking. Tests were made on capaci 
tor braking both with and without a 
loading resistor. The current used 
for d-c braking was 16.4 amp applied 
to two leads of the wye-connected mo 
tor. The capacitor braking circuit con 
sisted of two 60-microfarad capacitors 
connected in open delta across the mo 
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...@ BRASS 
TRIPLE-LOK 


BY THE WORLD’S 

MVEACTURER GF LEA 

@ precision-made to be Jeakpr 
raevaretiielar 


leakpr cla ielale mille: 


remains lec 


@ .3-piece design 


} nateleleli ctl ae lale Lomeli 


the “Industry Standard” tube fitting 
is made in steel, staintess steel 


olivitial imme lite) Amelie Me elects) 


LARGEST 
KPROOF TUBE. FITTINGS. 


f under even the severest. operating 


e bursting pressures 
1kproof after repeated reassenibly 


Tolalelelge Mii e\-Mocelimiilia Gl tti 


@ shape bo Jies machined trom torgir gs other parts from bar stock 


@ meets ALL industry standard 


r Wiilele (Milam ela aelale |e) mE Jaleo! « 


BY AUTHQRIZ 
lm bilace va. 


s for tube fittings 
es and sizes 


ED DISTRIBUTORS IN PRINCIPAL 
OSS THE COUNTRY 


THE PARKER APPLIANCE COMPANY - 


17325 EUCL 


1D AVENUE, CLEVELAND 12, OHIO 


5827 W. CENTURY BLVD. LOS ANGELES 43, CAL. 


arker 


FUBE FITTINGS 
JALVES-O-RINGS 


The PARKER Appliance Company 
Cleveland 12, Ohio 


Please send me my free copy of Tube Fittings 
Catolog 203 


Name 
Company 
Address 


City 
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nie capa wor Dran 

* n t tor loading, two 47-ohm 
ling re were connected across 


ore ldal-t:| in ASaeha 4 } : . “Heelies ena on 
or made to order 





SEND FOR THE SEWALL CATALOG list- 
ing all types of stock sprockets. 


Sewall roller chain sprockets are an 
; , 99!ng 
available for conveying and power 3 ’ @ Capacitor braking 
2 3 | 4 D-c dynamic broking 
transmission uses. We cut sprockets , # Capocitor resistor 


7, 











to order for any type of roller or 


silent chain. Large and small sizes 
A FIG. 2—Curves of temperature rise ob 
any material or quantity. served with various methods of obtainir 


reversal with one hp motor 
Also Manufacturers of 

sistor loading gave the best results, 
SEWALL GEARS permitting approximately 50 percent 


—Custom Made > more reversals per minute with the 
; same temperature rise in the range 

For Every Need F between 40 and 50 C rise 
The added reversals per minute 


must be paid for by the added cost and 


E.B. SEWALL MANUFACTURIN space requirements of the mw 1tors, 
ae Genide oh. th Gene, en, cee ae resistors, and control. The a lded con 
trol depends on the details of the re 
versing system. As a minimum, a con 
tractor is required for the capacitors 
and resistors, and a timing relay is 
necessary for timing the braking 
riod. In general, it appears that the 
cost of capacitor braking can 
. ; I ustified when the reversais per 
a: ; I te or the load WK? are greater 
n can be handied by the use of a 
: I \otor with a high-resistance ro 
tor There will be cases, however 
WROT WAS ; F RS . | where personal preference for a stand- 
2 | ard motor or long delivery on a spe 
cial motor will indicate the use of ca 

pacitor braking 


Better 2 | A New Method for 
| Evaluating Fatigue 

WASHERS | Testing Data 
..-Competitively Priced : 


Large volume production, the most advanced —— Map scientific Corp., of paper 
methods and facilities, plus more than 60 years 4 Dr. W’. Spatu published in German 
' ‘ 

of continuous experience in the manufacture of . Metall”, Sept. 1950 

Washers, are factors that enable us to offer you TO REDUCE THE TIME for running fa- 

top quality washers and stampings at competitive ’ ; 4 : } a 

costs. Over 22,000 sets of dies for making o to less than half that 

Washers of every type (Standard and Special), required when the conventional 

from every type of material, for every purpose, Wohler” S. N. diagram is used, the 

in any finish. STAMPINGS of all descriptions; 

Blanking, Forming, Drawing. Submit your blue- om Med destruct velocis 

. . . . ui ‘ Ad 4 s ctl 

prints and quantity requirements for estimates. . eg ne ee ee 

plotted against the stress at failure 


WROUGHT WASHER ; . . re a ’ With this new system, an indefi 
MANUFACTURING CO. , f 7 nitely long life of a test specimen cor 


The World's Lergest Producer of Washers oe , responds to a destruction velocity of 


2213 S$. BAY ST., MILWAUKEE 7, WIS j zero; a short specimen life is desig 














From abstract and translation by A. Sonn- 


reciprocal or the number of. stress 


Propuct ENcIneerinc — Jury, 1951 





Each of us, at heart, is a 


“SIDEWALK SUPERINTENDENT” 


W ho hasn't been held spell 
bound by giant machines at 
work on dams, bridges, sky 
Bete = scrapers, superhighways? 
ia a 
Manufacturers and users 
of widely diversified off-the-road equipment 
earth movers, hoists, tractors, draglines, 
power shovels and many others . . . depend 
on Raybestos-Manhattan brake linings, brake 
blocks and clutch facings of all types, sizes 
and shapes for faster, safer operation 
But R/M friction materials are specified in 
many difterent fields, ranging from a friction 
clutch disc on a washing machine to brake 
linings, clutch facings and engineered auto 
matic transmission parts for Cars, trucks and 
buses. R/M is the world’s leading supplier of 
friction materials 
For helpful service ¢n friction mater‘als 
call in your R/M representative. He can worl 
from samples, from designs on paper, or from 
hgures on horsepower development combined 
with desired performance characteristics. Be 
hind him stand the facilities and the exper 
ence of four great plants, four research de 


partments and four 


testing laboratories! 


ae RAYBESTOS 
TT TUMUMGSitam «MANHATTAN, INC 


EQUIPMENT SALES DIVISION 620 Fisher Bidg., Detroit 2, Mich. 


Chicago 11, I Los Angeles 11, Calif Cleveland 14, Oh 


Factories: Bridgeport, Conn. Manheim, Pa. 
Passaic, N.J. No. Charleston, S.C. 


RAYBESTOS-MANHATTAN. INC( Manutacturers of Brake 

Linings ¢ Brake Blocks « Clutch Facings « Fan Belts « Radiator 

Hose « Mechanical Rubber Products « Rubber Covered 

Equipment « Packings « Asbestos Textiles « Powdered Metal 
Products « Abrasive and Diamond Wheels « Bowling Balls 
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SHOCK and VIBRATION NEWS 


[| sBARRYMOUNTS FOR ASSURED CONTROL OF SHOCK AND VIBRATION 


SMALL AIR-DAMPED 
BARRYMOUNTS 
for Miniaturized 
Airborne Equipment 
New-series 
to meet requi ts 
isolators usable vith miniaturized 


equipment, pri effective shock 
and vibration isolation in small space. 


Barrymounts, designed 
for compact 


These mountings utilize 
to minimiz aircraft landing 
and taxiing ar mit excursion so 
there is no snubl cont even at 
resonance. 


air damping 


act, 


types are 
{ hole 
re one 
1/32 inches 
rated load. 

0 pounds 
ntings weigh 


incn 
high 
Load 
per mo 
only 


verted mountings 
iipment only 
rither upright or inverted 
car v furnished on 

conform your ifica- 
‘me Therein and dimensions. 


FREE CATALOGS 


@ S02 — Air-damped Barrymounts 
for aircraft 
ing bases and instrument mount- 


inte 


spec 
one, 


service; also mount- 
ings 

509 -— ALL-METL Barrymounts and 
mounting bases 
borne applications. 

605-606 — Méiniaturized  air- 
damped Barrymounts 
with airborne equipment. 


for unusual air 


for use 














STANDARD MOUNTINGS 
ISOLATE VIBRATION 


Available for Aircraft, 
Marine, Mobile, Instrument, 
and Industrial uses. 


Standard bases built to meet govern- 
pecifications can be furnished 
by Barry; special bases can be sup- 
plied in sizes and load ratings to fit 
exact requirements, includ- 
miniaturized bases. See catalog 


and data sheets 605 and 606 


ment 


customers’ 
ing 
502 


Aircraft vibration isolators designed 
to meet Army, Navy, and CAA re- 
quirements are available in %-pound 
to 45-pound unit ratings; also minia- 
ture mounts to 0.1 Ib. See catalogs 
502 and 509 and bulletins 605-6. 

mountings are furnished 
for electronic components, tiny, frac- 
tional-HP motors, record changers, 
dictating machines, and other light- 
weight apparatus, See catalogs 502 


and 504. 
mountings for mobile, - 


i e” wv ; y 
and shipboard service also give vibra- 


Shock 

tion isolation at frequencies above 
2000 ¢.p.m.; useful for general sound 
isolation. See catalog 504. 


Instrument 


Industrial mountings isolate vibration 
from fans, motor-generator _ sets, 
transformers, punch presses, and 
other heavy industrial equipment. 
Bulletin 607 tells how to cut main- 
tenance costs with Barrymounts. 


BARRY ©. 


730 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 
SALES REPRESENTATIVES IN 


New Yerk 
Ghieage 


Rochester Philadeiphic 
Minneapolis 


hioat 


Clevelend 





St. Louis Seats Los Angeles Dates 


Deyten _ Detroit 


Torente iad 





Engineering Abstracts continued 


nated by a destruction velocity of one 
The limit toward infinite life, or en- 
durance limit, now appears as a clear 
intercept with the stress axis instead 
of a horizontal asymptote that is often 
impossible to recognize 

To illustrate, Fig. 1 is a conven 
tional S. N. diagram of an unusually 














FIG. 1—SN curve for steel K20 


The logarithmical 
exhibits a well defined asymp 
plotted 

Iproc al values 


I 
assigning to the 


homogeneous steel 
curve 
when ten 

The 
ire U 1 Fig 2 by 
xt te number 104 


of one 


tote test points are 


ra “ET- re 
: 
load a destruction ve 


locity The upper curve shows 

















FIG. 2—SN curve transformed. 
this transformation 


10* transforms to the 


the result of 
Note that 2 

reciprocal of two or a destruction ve 
locity of one-half However 


} 


no 
simple law becomes evident from this 
curve, the starting point being too low 
a number. A second transiormation is 
begun, starting with 10® as 
a destruction velocity of one. This 
results in a straight line (the lower 
curve of Fig. 2) which has a positive 
tion with the ordinate 

Fig. 3 shows S. N. curves of 
lead alloys. In 
ot Fig 
are not 


therefore 


Intersec axis 
four 
contrast to the steel 

the asymptotes in this case 
clearly Gefined 
Using the 
technique 


even at 10, 
cycles destruction velocity 
and 107 


the curves, Fig 


cycles as 
indi 


however, 
init velocity, 
cate clear intersections 

The four aluminum alloys of Fig. 5 
have even less of a * ndency toward 
a horizontal course, although the tests 
were continued to a billion cy 

In transforming these curves 
ycle of 10® is selected for 
tion velocity of one. In 


les 

d load 
a destruc 
contrast to 
1951 
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a “press-fit” at Aico 


cuts cost of injection molded plastics 


Unused press capacity means a 
high unit cost. Aico avoids this waste 
to cut costs on all injection molding 
Aico has a press to fit each job. A 
big one for a big job . . . a little one 
for a little job . . . Aico has at least 
one press that’s just right to meet 
your design and delivery require- 
ments when operated at its most effi- 
cient production rate, full capacity 

A fully equipped injection mold- 
ing department, with presses from 2 
to 48 oz. capacity, offers a plus value 


you can’t afford to miss. It provides 
you with a single source for a wide 
variety of injection molded parts. It 
offers the convenience and economy 
of working with a single supplier. 
No other plastic molder has a 
more modern plant . . . a broader 
range of experience . . . to place at 
your disposal. Talk to Aico about 
your plastic problem. We'd appreci- 
ate the chance to be of service. 
There’s no obligation . . . drop us a 
line today. Let Aico take over for you. 


AMERICAN INSULATOR CORPORATION 


NEW FREEDOM, PENNSYLVANIA 


~ 


Call AICO * = 


109 GLEN ROCK Qe 


for... — 


ENGINEERING COUNSEL on proper 
molding methods and materials. 
MOLD BUILDING to avoid division of 
responsibility. 

INJECTION MOLDING for high rate 
of production . . . low unit cost. 
COMPRESSION MOLDING of large 
parts with heavy cross sections. 
COLD MOLDING of electrical ports re- 
quiring high heat resistance. 
LOW-PRESSURE MOLDING .. . a rel- 
atively new development especially 
suitable for short runs of large, light- 
weight pieces. 
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When power transmission 
must be SMOOTH... 


Stress, ps 














No 3 








600 


No 4 








Smooth, even delivery of power 
wos o “must” on this weoving 
mochine drive to avoid thread 
breakage. A Romsey Silent 
Chain gives it. SN curve transformed 


os RAMSEY 


SILENT CHAIN DRIVE 


For any drive where smooth, even delivery 
of power is a “must,” your answer is—a 
Ramsey Chain. For this chain runs like a 5—SN curve for aluminum alloys 





05 
Destruction velocity 











Cycles 


gyroscope—smooth, silent, steady. It’s all in 
the roller bearing design and construction 
of the Ramsey Chain Joint shown at left 
an exclusive patented feature that puts 
Ramsey Chain in a class by itself for velvet- 
A smooth action and power-saving efficiency 
But this is only one reason why Ramsey 
Silent Chain should have full consideration 
It’s the rolling action of the two fOr every mechanical drive application you 
or Gees” then ae design. Get the full story in this book. 
Ramsey Chains the 


a-free, quiet operation 
roller bearing 











FIG. 6—SN curve transformed 
FREE APPLICATION MANUAL FOR ENGINEERS 


This 60-page book gives you the range and scope of Ramsey 
Chain drives—tells you how to work out applications and 


the two previous examples, this trans 
formation is carried out directly for 
logarithmic plotting. The load cycle 
numbers of 108, 107, 108 cor 
respond to the values of 10', 107, 10°, 

ind the resulting lengths of 1, 


includes the necessary data on chains, sprockets and pinions 
Write for a copy today 
5 of the logarithmic scale are 
ILENT CHAIN DRIVES — FLEXIBLE COUPLINGS transformed directly. In Fig. 6 there 
cordingly appears the reciprocal 
value of 107 as half, that of 10° as 


>» 5 é 
one-third 
Each curve of Fig. 5 transforms 


into a line consisting of two straight 


CHAIN COMPANY, INC. | branches with different slopes. If the 


E extrapolations indicated by the dotted 
5150 BROADWAY . ALBANY, WN. Y. lines are justifiable, all four alloys in 


tersect « ordinate at a common point 
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Planning for the future is always important 
whether you manufacture home appliances or 
concentrate your production on other types of 
consumer goods. Now is the time to consider 
CSTUCO Steel Tubing because no other moa- 
terial offers so many opportunities to improve 
design, cut costs, enhance beauty, and add 
strength while reducing weight. That's why 
more and more procuct designers and engi- 
neers have turned to OSTUCO. 

Because our Armed Forces are placing heavy 
demands on steel tubing output, we cannot 
always promise delivery estimates on new 
civilian orders. But, we do offer our full cooper- 


ation to help make your future plans take shape From Your Blveprint . . . te Your Product 


with OSTUCO Tubing. Please feel free to call 7 OSTUCO TY B | NG 
upon our experienced tubing engineers for ad- q ‘es. 


vice and information. 


THE OHIO SEAMLESS TUBE COMPANY 


Monviacturers and Fabricators of Seamless and Electric 
Welded Stee! Tubing 


Plant and General Offices: SHELBY 4, OHIO 


SALES OFFICES: BIRMINGHAM, P.O. Box 202! * CHICAGO, Civic Opera Bidg 20 N Weck LAND, T3728 Citizens Bidg. * DAYTON, 511 Solem Ave. * DETROIT, 
W. Eight Mile Rood, Ferndole * HOUSTON, 6833 Avenue W, Centra! Park * LOS ANGELES ‘Soit te 300-170 So. Beverly Drive, Beveriy Hills * MOLINE, 617 1 Sth St. * NEW 
K, 70 Eost 45th St. * PHILADELPHIA, 1613 Paockord Bidg., !5th & Chestnut * PITTSBURGH, 1206 Pinewood Drives ST LOUIS. 1230 North Moin St. * SEATTLE, 3104 
Smith Tower * SYRACUSE, 50! Roberts Ave.* TULSA, 733 Kennedy Bidg * WICHITA, 622 E. Third Si * CANADIAN REPRESENTATIVE: RAILWAY & POWER CORF.. LTO 
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FOR YOUR 


STAINLESS STEEL FASTENERS... 
ws ALLMETAL 


for quality 
and 
delivery 


tho leading source for Stainless 
Screws, Nuts, Bolts, Washers, 


WRITE FOR CATALOG F 


MANUFACTURERS SINCE 1929 


gem 


Fay? 
wells , SCREW PRODUCTS COMPANY, INC. 
Srene™ 33 GREENE STREET NEW YORK 13, N. Y. 











READERS 
SAY 





Energy Losses in 
Hydraulic Systems 
1 he Editor 


I have read the final version of my 
article in the April issue of 
ENGINEERING. I find the arrange 
ment of the material quite satisfactory 
and I have received many favorable 
omments as well as requests for re 

While re iding the articl | 


veral errors which I feel 


divided flow 
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LAPLANT-CHOATE HYDRAULIC UNITS 
make the Gradall do things 
ONE MACHINE never did before 


LPC HYDRAULIC UNITS combine 


Speed, Power, Versatility, Simplicity 
and Trouble-Free Operation to mee 
GOOD equipment still BETTER! 


FOR this multi-purpose construction machine, Gradall engineers wanted 
precision work for a wide variety of jobs from excavating to snow 
removal . . . work that was out of the reach of ordinary construction 
machines. That's why they selected 7 LaPlant-Choate hydraulic jacks 
and 3 pumps. . . to provide maximum power, operating smoothness 
and precision, instant response to controls and trouble-free operation 


Design your product for better performance 


For a Compact, Complete 
Hydrauiis Installation 
Use the Famous 
LPC Fluid Power Control 


Pump, valve and oil reservoir are all combined 
inte @ single compact unit. This new “closed 
system” design pletely elimi long 
suction lines, reduces the hazard of leaks and 
essures greatly increased speed and efficiency. 
In addition, the entire unit is skillfully engi- 
neered and precision built for utmost sim- 
plicity, easy servicing and long, trouble-free 
operation 





LAPLANT (5 C 
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When you standardize on LaPlant- 
Choate Hydraulic Equipment for 
your product, you can be sure of 
greater sales advantages that add 
up to more profit. Here are a few 
of the features that will make your 
product better—Compact Design 
with the all-in-one fluid power 
control; Versatile Application for 
any type of equipment; Multiple 


Use of one installation with mul- 
tiple valves, combinations and oil 
circuit variations, Positive Finger 
tip Control tor operating accuracy 
and precision; Easily Installed and 
adaptable to a wide choice of 
mountings; Low Maintenance and 
Long Life under the most adverse 
operating conditions 


Write for complete information about making your products easier to 
design, manufacture, sell and service. Ask for Bulletin B-1152B 


LaPlant-Choate Manufacturing Co., Inc. 
Cedar Rapids, lowa 


HOATE 
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Our Readers Say continued 


lable I, item (D), page 150, the 
location of the upstream pressure tap 
should be inserted into the inner t 
is shown in Fig. 9. In the same 
the square root sign in Eq. (13¢ 
not shown clearly. It should read 
when V(=D%, = 03 
D 
In Fig. 8 the loss in head in orifice 
flow is given as: A tual loss in head 
t 
H chart H 
( - 
Unfortunately there is no numerical 
value for the coefhicient of energy loss 
e, for orifices. This coethcient is a 
nection of the coefhcient of velocity 
expressed as 


I hope that these minor errors be cor- 
rected in the reprinted article 
Nits M. SVERDRUP 
Monrovia, C 


Ed——-We regret that these errors hay 
pened and hope that the incorrect plus 
sign in Eq (1) is so obvious so as not 
to be overlooked by those using it 
The curves ‘n Figs. 3 and 5 were mis 
placed slightly due to the misregister 
ing in the printing process and were 
beyond our control. Your tabulated 
data and other corrections should be 
most useful in correcting these errors 


Pro and Con 
To the Editor 
I would like to congratulate you 
on the May 1951 special issue of 
Propuct ENGINEERIN¢ This is a 
magnificent job 
I nave so many technical magazines 
to read that I customarily pick out 
certain ; from the index and 
read only those. However, I am deter- 
mined to read this entire issue of 
Propuct ENGINEERING even though 
a great deal of it is not connected with 
the specialized field covered by my 
own company 
Since you have attempted, and I 
think with extraordinary success, to 
cover a very wide range of technology 
you will undoubtedly receive many 
letters from people who will point out 
that you have not completely covered 
some particular field. Such coverage 
is, of course, impossible within any 
reasonable space limitations and would 
take several years to prepare, by which 
time your information would already 
be out of date 
However, I must point out that in 
the section on “Semiconductors” page 


, 


132,3, you did slight a field of appli- 
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POWDER 
METALLURGY 


PARTS EFFECT OPERATING 
SAVINGS 


Cost-conscious users of production 
machinery are becoming increasingly 
aware of the over-all savings mace 
possible in the operation of machines 
equipped with “COMPO” and “POW 
DIRON” bearings and parts. Maint 
nance expenses are reduced, since 
many instances “COMPO” and POW 
DIRON” need no re-lubrication during 
the life of the equipment. When more 
severe service conditions do require re 
oiling, the job is extremely simple 

is only necessary to bring oil int 

tact with the part. Even 

attention is required only 

quent intervals 


OTHER OPERATING SAVINGS 
The “COMPO” and “POWDIRON 


method of lubrication maintains an « 
film on the surface of the bearing or 
part at all times, thus preventing 
metal-to-metal contact. This featur 
reduces wear and prevents scoring of 
shafts. Bearing replacement is a very 
rare occurrence, and machine 1OWT 
time is greatly reduced 





Sit abaaiei Sle S| 


Electric drills equipped with “COMPO” | arings 
run smoothly and quietly, with inimum mainte 


nance requirements 


HOUSEHOLD AND BUSINESS 
APPLICATIONS 


While the average user of househo 
appliances or business machines is less 
aware of operating costs than the ir 

dustrial executive, the long life and 
simple maintenance of “COMPO” and 
“POWDIRON” are important selling 
advantages i these types of products 


too 


The manufacturer can 

good-wil! features into his products at 
surprisingly low cost, since the powder 
metallurgy process is inherently eco 
nomical, especially in high-volume 
runs. Information on “COMPO” and 
“POWDIRON” for specific applica 
tions may be obtained from Bound 
Brook Oil-Less Bearing Company, 
Bound Brook, N. J. 


(Advertisement) 
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Low Operating and Maintenance 


én 
LS) 


THE 6 OUTSTANDING 
ADVANTAGES OF 


“COMPO” and 
“POWDIRON” are 


1. Low operatiug and main 
tenance cost 
Low installation cost 

. High foad capacity at 
high speeds 
Extreme quietness 
Ethicient lubrication 


. Low unit cost 


Sek Sites cei a 
“COMPO” and “POWDIRON” 


BEARINGS AND PARTS 


Constantly maintained oil film keeps both 
starting and running friction down. Replace- 
ments are virtually nil relubrication ts sim- 
ple, if needed! Incorporate “COMPO” and 
“POW DIRON” bearings and parts in your 
product designs give your customers the 


cost-saving features they want 


Cut costs yourself by using stock “COMPO” 
bearings wherever possible write on com- 


pany letterhead for up-to-minute catalog. 


. 
“POWDIRON” 


. 
“BOUND BROOK" 


ESTABLISHED 1883 








«oe KEY TO SAVINGS 


How to save time and money 
on symmetrical parts! 


OW are in line for a double ad- 
vantage when you turn to Shen- 
ango for symmetrical, tubular or 
annular parts, large or small 
First, such parts are produced by 
Shenango’s advanced centrifugal 
casting process. This meats tougher 
parts because of finer, pressure-dense 
grain, greater strength, better elon- 
gation and freedom from sand inclu- 
sions, blow holes and other often 
hidden defects. It also means less 
waste, less machining. 
Second, Shenango has the modern 
machining facilitiesand skilled work- 
manship to give you semi-machined 


or finished parts... precisely as spec- 


ified ...at minimum cost! The heavy 
trunnion bearing shown above is 
one of the many types of parts, large 
and small, ferrous and non-ferrous, 
regularly produced at Shenango. 


FREE BULLETINS 

Find out if Shenango can help 
you save time, money and material 
Bulletin No. 150 covers non-ferrous 
centrifugally cast parts; Bulletin No 
151 for parts of Meehanite Metal and 
Ni-Resist. Either or both are yours 
for the asking. 


SHENANGO-PENN MOLD COMPANY 
Dover, Ohio 


Offices: Pittshurgh, Ps 


ALL RED BRONZES - MANGANESE BRONZES + ALUMINUM BRONZES 
MONEL METAL: + NI-RESIST + MEEHANITE METAL 


New Catalogs Continued 


cation which has grown greatly during 
the last ten years. I refer to the use 
of metallic rectifiers for electroplating 
Some millions of amperes of metallic 
rectifier electroplating units have been 
installed during the 
Since nearly all of the present manu 


facturers of 


past ten years 


electroplating — rectifier 
units use the selenium type, and we 
introduced this type over ten years ago, 
we naturally feel like pioneers. Apart 
from this failure to mention electro 
plating rectifier units, we think you 
have succeeded in compressing a good 
deal of accurate information in the 
brief section devoted to Metallic 
Rectifiers 

It is interesting to note that Mr 
Pigott, in his opening review article, 
indicates that he ts aware of the change 
in the electroplating field since he says 
the oxide rectifier has changed the 
field of d-c current production, notably 
electroplating 
used the term 


Unfortunately, he 
oxide rectifier’’ rather 
than ‘metallic rectifier 
metallic rectifiers 
used widely in the production of large 


The only three 


quantities of d-c are the magnesium 
copper sulphide, the copper oxide and 
the selenium. Only the second of these 
has an oxide in one of the two sur 
faces required to form a metallic recti 
her. So far as we know, the mag 
nesium-copper sulphide type is made 
by only one company, the copper 
oxide by two and the selenium by 12 or 
13 manufacturers The other com 
panies who make the magnesium 
copper sulphide and the copper oxide 
rectifiers also make selenium units. It 
is generally agreed that selenium recti 
fers are the type for power applica- 
tions. Incidentally, we ourselves do 
not make selenium rectifiers. We use 
them in our low-voltage, high-current 
rectifier units 
Again thanks for a remarkable issue 
L. W. REINKEN 
Green Ele fri¢ Ce Inc 


the Editor 

I was very much surprised about the 
editorial note that ran on pages 300 
and 302 in your May number concern 
ing the inquiry for leads for additional 
iaformation on oil seals and sealing 
devices for rotating shafts 

I have been a reader of Propuct 
ENGINEERING for many years and I 
have often seen the advertisements of 
the Garlock Packing Company I 
scanned through the list of com»anies 
suggested by the editor for more in 
formation on seals and was very much 
surprised to note that the name of the 
Garlock Packing Company, with which 
company I deal was omitted 

For the information of Mr. Charles 
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uN 
ON YOUR HAIR 7 


Just because gravy goes swell over noodles, he shouldn’t assume 


it’s good on hair, too! 


And just because one bearing is best lubricated by one partic- 
ular grade of oil, you shouldn’t assume that the same oil is best 


for a// bearings on that machine. In many cases it isn’t. 


OIL CUPS permit you to lubricate each bearing with the oil 
best suited to that bearing—thus prolonging bearing life, reduc- 
ing maintenance costs, cutting down-time, boosting production. 
And oil cups fortunately cost very little. 


Gits oil cups have been the standard for industry for more 
than 40 years. Gits Bros. has the largest selection of oil cups 
available anywhere. Call on Gits Bros. for a prompt, efficient 


solution to your lubrication problems. 


Write for free Price Guide Catalog 


GITS BROS.MFG. Co. 


1838 S. Kilbourn Ave. ° Chicago 23, Illinois 
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FLEILOC} 
SELF-LOCKING NUTS 


“They won’t work loose!’’ 

















GROWING 


in importance... 





You'd be surprised at the number of new 
accounts we add each week for FLEXLOC — 
our one-piece, all-metal, stop- and lock-nut that 
“won't work loose!”’ 


Nearly every branch of industry is repre- 
sented, and there is unquestionably a rapidly 
growing preference for self-locking nuts thot 
won't unwind, once they have been tightened. 


This is because nuts that stoy tight promote 
uninterrupted production and cut maintenance 


costs—two important economy factors. 


FLEXLOC features include: one-piece, all-metal 





construction—nothing to shift, work loose, or 
forget; resilient, automatic-acting locking sec- 
tions that are responsible for FLEXLOC’s 
closely controlled torques; positive, ample 
resistance to the most chattering vibration; and 
last but not least, the fact that the FLEXLOC 
Lock-Nut can be reused a great many times. 


Our FLEXLOC Catalog No. 619-A tells the 
whole story. It’s yours for the asking. And if 
you'd like some sample FLEXLOC Nuts, we'll 
be glad to send them. 


STANDARD PRESSED STEEL CO. 





JENKINTOWN 28, PENNSYLVANIA 
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Our Readers Say continued 


C. Mangold, who made the inquiry, 
the Garlock Packing Company manu 
facturers not only oil seals, but also 
mechanical seals for rotating shafts 
gaskets and all kinds ef mechanical 
packings containing rubber, asbestos, 
metals, leather, flax and other materials 
They also manufacture rubber trans 
mission belting, industrial brake lining, 
and rubber expansion joints 
In view of the wide range of prod- 
ucts Offered by the Garlock Packing 
Company and in which your reader, 
Charles C. Mangold was obviously in 
terested, I was naturally surprised that 
you did not mention that company 
Grorce C. NEUTON 
if le veland, oO} 10 


Ed—Our face is red. One would con 
clude that Mr. Neuton reads the ad 
vertising pages of Propuct ENGI 
NEERING better than do the editors 
We certainly committed an inexcusable 
error in omitting the name of the 
Garlock Packing Company as one of 
the manufacturers of rotating seals and 


oil seals of various types 


the Edit ’ 

We read with great interest the 
special editorial section of your May 
issue. It is really remarkable and a 
highly interesting piece of editorial 
work 

We have already ordered twenty-five 
copies of the reprint and are placing 
an additional order for fifty copies 

W. KANDERS 
Hydropbress, Inc 


Safety in Springs 
7 the Editor 

The article by Carl Thumin and 
Hubert Riester, which appeared in the 
March 1951 issue of Propuct ENai 
NEERING was of extreme interest 
This article takes as a basis, the maxi- 
mum allowable stress and then intro- 
duces corrections for fatigue life 
Correction factors C given in Table VI 
are probably derived from spring 
material tests in laboratories in the 
time periods necessary to produce a 
definite number of cycles before 
failure 

There are many sorts of springs 
Some working irregularly such as 
springs for safety valves and electric 
switches. For these springs, there are 
no reasons to use tabular values of 


gas 


factor C for applications steam or 
engine valve springs 

From this it appears important to 
establish values of safety factors ac 
cording to the duty and service re 
quired of the springs. Considering 
the basic allowable stress given in the 
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Put These Advantages 
To Work For You! 
Douglas fir plywrod is rea/ 
wood, cross-*<« ided into 

ponels that are 
Large, Light, Rigid 


Stronger than Stee! 
(pound for pound 


Rugged, Durable 
Split-Proof 
Puncture-Proof 
Crack-Proof 
Shatter-Proof 
Dimensivonally Stable 
Versatile* 
Easy to Handle 
Easy to Saw 
Easy to “Jig” 
éasy to Noil 
Easy to Fasten 
Easy to Give 
Easy to Bend 


Easy to Finish 


*Two types: waterproof-bond 
EXTERIOR; moisture-resistant 
INTERIOR. Several appearance 
grodes. Panels 4'x8° most ver 
satile; smalier and larger sizes 
too—including “extra long 

Several thicknesses Produced 
to rigid requirements of U. S 
Commercial Standard CS45-48 





| Solves 
Problems! 








WANT TOC improve a product? Build a 
plant? Remodel a building? Need better 
storage bins, cabinets, shelving, parti- 
tions? Seeking a container materia! that’s 
light, strong, rigid, tough? Investigate 
Douglas fir plywood! It’s real wood in 
big, cross-laminated panels; durable, 
versatile —.as workable as only wood can 
be. Plywood solves problems for archi- 
tects, contractors, engineers. For rail- 
roads, boat-yards, truck builders, design- 
ers, display men, sign shops, shippers. 


Plywood can solve your problems, too. 


Over 10 )0 Railroad Cars ywood Gives Work Tablus 
dave Plywood Siding and Lining Extra Strength, Rigidity 


Plywood Panels Provide Strength Hunareds of Thousands of Boots 
for Pallets and Dividers Are Built with Plywood 


j_ Plywood 


AMERICA’S BUSIEST BUILDING AND INDUSTRIAL MATERIAL 


Douglas Fir Plywood Association 


Dept. 457, Tacome 2, Wash 
Please send me the following 

1 1000 Uses for Douglas 
* Fir Plywood 
] Basic Plywood Catolog 


TGcod in USK only) 


State. 
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spring selection Charts A and B, the 


safety factor values range from 1 


¥. 


a | 


x 


to 2.06 tor music wire and trom 
to 2.4 tor carbon, oil tempered 


: ss rif 
stec It is my opinion that a minim 


77 


value of a safety factor wo 


f° 
ay Fe 


For a factor of 1.74 for a sprit 
d=0.2 in. is not allowable 
loads su h as Tor 
levers 
The recommended 
determining numt 
ind the spring | 
, a icated since it 1 
a tion of the spring 
w hud Ji | la . mumber of inact 
i# 5 nr 


ompression 


 & 
% 1 aed 
Mighty considerate of them to build this 
place out of slip-resistant 4-Way Safety Plate.” 
. establishes 
uared 


pyro 


relationship ho 


t 
For greater safety under foot, 


in your plant and on your products 


s ; Using these data, an a 
we for estimating initial he 
| 1 he 


initial load P 


inder t 


where P., is the final load and K is th 
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The Information’s Right, 
But the Name’s Wrong 


1 he Editor 


Th ink yo 





=] 1 enclosing t 
| 
$ 3 nections 
———— The redit 
Long Life son Works 

ES Gear Works 


———— 
" Otherwis 
le scr pt or 
ouplings 


We feel that t 


splined conn 





Quick Starts—Stops Adds Strength 


Our Mistake 
4 i> New Bulletin with New : 
Ideas — Just Out! Bulletin l » Ed 
Fl. Complete engineering We would like 
INLAND STEEL COMPANY, Dept, PE-/1 and application dato. the very fr 
map eemeg scl Soe Send for it! s on Reinforced ¢ 
Kor ‘ ' Miwoauvkee, New ruary ssuc 


1. Po STOCKED BY LEADING STEEL WAREHOUSES 1] 
Will 
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Our Readers Say 


Sales Engineers 

would like to obt 

prints of this arti 

do not find the 

the second Pp rapl 

page 88. Was this omi 

E. M 

Aubius 


Ed—Under separate covet 


warding to you 12 copies of t 
by Richard J. Francis on 


Plastics 

Unfortunately, you hav 
the one serious mistak 
and that is the omission 
referred to in the s¢ 
second column on px 


curve was omitted because of our 


limitations and we simpl 


reference to it in the text 


Singing Praise, But 


I the Editor 


I am pleased to ment 
valuable reference number 


issue is. It's wonderful 
to be in it 

Although you have mad 
presentation of my nomog 


cones and pyramids on page 


is a typographic error 
ume, V should be 108 
inch 


In my comments on pa 
) | 


same issue, referring to para 


684 ft should be 784 
SIX (line 6) the word 
times, Or 13 x 80; finally 
number of mean turns 
not 738 

Nachod « 
Ed—We regret 
curred and feel 
sufhciently evident 
in this subject to 


Radial Disk Camis 


the Editor 

I read the arti le R 
Design Charts for Max 
sure Angle” by A. Lengy 
Church in March issue 
ENGINEERING with cons 
terest. The pressure at 
design is many times of 
tance and the use of 
plifes calculations 
judgment 

Concerning Fi 


idd that there 


us Which case, the 
given in Fig 
I 


R 1 Maximum 





RELAYS 
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hae timing 


C Ao ano olacleltla mel-larelanlelara: 


OM os 









A$ specialists in TIME io leldlelatel 

CONTROL, we have developed a wide range 

of timing devices extensively used on 

electfically -opetated commercial and industrial 
equipment where accurate dependable timing 
essential to insure efficient produ 

performance ToWeleleMaelaly tall tala el) 

fe] ol age} ilela) - tOpprevent eels aes elelilelel mmelalo. 


protect equipment itseit 


Although al-Muilelolaiay of timin 


7 

problems can be effectively solved by 

Gevices considered “standard” in our line 

A -Mmaleh i Mallee Melis lal Mellel Mel MS fe) 1a) lala” 

in the design of special devices + nee! 

specific, requirements 2nd will welcome tne 
opportunity to help solve your iTasliale mm ©) bile 


Write us for raeliilell ti lal ielaiiielit: 
° 


THE R. W..CRAMER CQ. INC 


BOX 7, CENTERBROOK, CONN. 














MODEL A. ..1/125th to 1/200th H.P. 
2-pole, shaded pole induction motor. 
Features include novel bearing con- 
struction which insures rigid and 
permanent alignment of motor shaft 
... Oiless bearings. 


MODEL C...1/250th to 1/500th H. P. 
2-pole,shaded pole induction motor. 
Features include accurately aligned 
motor shaft . . . oiless bearings. 


MODEL D . .. 1/50th to 1/100th H.-P. 
4-pole, shaded pole induction motor. 
Features include scientifically- 
designed air intake . . . dual cool- 
ing fans .. . self-aligning, oiless 
sleeve bearings. 


IGHTY 
DEPENDABLE 


It's General Industries’ line of Smooth Power Small 


Motors— proved consistently dependable in all types 
of small motor applications. 


Write today for complete information and specifications. 


THE GENERAL INDUSTRIES co 
DEPARTMENT D « ELYRIA, OHIO 


Our Readers Say continued 
l I 
arc tan \ Cam angle at 
4 3 R ‘ 


: 
¢6=B8 Q;- 


I believe Fig. 5 is im error or is a 
misnomer. The equation of cycloidal 
motion 1s 


> L r@ 1 28 
p K+ — sin : 
© 8 2 8 


using notation given on Fig. 1 
ip 
At é 0 the pressure angle > 
‘ pdé 
0 and is not a maximum, as stated 
in Fig. 5. Also, the value of a,, in Fig 
5 can quite simply be shown to be in 
correct by comparison with 2,, given 


L 
in Fig. 4, since for the same R the 


constant velocity curve would have a 
smaller, not larger, pressure angle 


WayYNE A. RING 


Ed—-You're right, of course, Church 
and Lengyel have gotten their slide 
rules out and have prepared a corrected 
chart which you'll find next month 


Good Excuse 
I the Edite ’ 

Although my letter is late, I would 
like you to consider it because the 
December number of Propuct ENGI 
NEERING arrived at my office later 
than usual. Therefore, will you please 
forward my letter to the advertisers 
so that I can obtain my booklets 

I am a great lover of McGraw-Hill 
books and I have all kinds of 
McGraw-Hill Electrical books 

BARBADOS 
West Indie 


Here’s Another Answer! 


To the Edior 
In reply to Mr. Tatarinov’s problem 
(Propuct ENGINEERING, March, p 


d°) diameter foctor 











Propuct ENGINEERING — JuLy, 1951 





) 


\ 


\ 


Propuct ENGINEERING 


. cod 
setst nea ties 


he ubber stocks compounded to withstand the 
action of a wide variety of chemicals can 
be furnished in mass produced parts to meet 
your individual needs. These parts will resist 
acids, alkalies, salt solutions, and other chemi- 
cals at temperatures ranging from —65° to 
+225° Fahrenheit. 

Parts produced from STALWART chemical re- 
sistant stocks are applicable as seals and stop- 
pers for chemical containers, gaskets and 
washers for systems handling highly corrosive 


TALWART RUBBER COMPANY - 


acids or alkalies, and tubing for installation in 
corrosive atmospheres or for conveying diluted 
or concentrated chemicals. 


STALWART is prepared to supply precision 
molded, extruded, die-cut or lathe-cut shapes 
to meet individual, S.A.E. or A.S.T.M. specifica- 
tions. 


Write today for the new 16-page illus- 
trated multicolored catalog Number 
51SR-1 for additional details. 


7166 NORTHFIELD ROAD + BEDFORD, OHIO 


Jury, 1951 








© «S BEARINGS 


« SELF LUBRICATING 


NON-METALLIC 


are RUGGED—DURABLE and 


require yy, OF y 
MO TENANCE: 


THAT'S WHY THEY'RE SPECIFIED 
FOR TRUCKS THAT CAN TAKE IT! 


“Ordnance 
Tank-Automotive Center 
Photograph 


In trucks of the type shown above, 
every piece of material, every piece 
of original equipment is constructed 
to provide the rugged durability de- 


manded of these vehicles. 


Where there is little or no time for 
service or replacement — O & S Non- 
Metallic, Self-Lubricating bearings 
and bushings have earned an envi- 
able reputation for their superior 


performance in such installations. WRITE Top 
BULLETIN AY FOR 


lo 
PR Rs 
INTS AND Steen” 


OFT. :)7.N 1 em ees 


303 SOUTH LIVERNOIS + DETROIT 17, MICHIGAN 


Our 38th Year Manufacturing 
Original Equipment 





Our Readers Say continued 


224), here is a chart which may inter- 
est him and other engineers This 
chart is for finding the length of coil 
wire and consists of three graduated 
scales which are based on the equation 


l(pP-# 


Length of wire, L = -—.> 
15.34 


This chart and the symbols are 
shown in the figure. Illustrated is the 
problem for finding the length of a 
1,000-turn coil with 1/16-in. wire an 
ID of 2 in. and a length of 5 in. The 
answer is shown to be 770 ft. This 
chart is most accurate for finer wires 

Cari P. Nacuop. V.P 
Nachod and U. S. Signal Co 


Ed—For those who might be inter- 
ested, this chart can be amplified. The 
scales are parallel and equidistant 
apart. Plotted on a log basis, the 
outer scales extend 10 units while the 
center scale is 100 units. The constant 
K equals 1/i5.3 or 0.655 





Where Can I Get It? 





Pneumatic Components 
To the Editor: 


I understand that part of your serv 
ice to subscribers is to furnish infor 
matron on specific subjects 

I would be glad to receive any data 
that you can supply on pneumatic 
chucks and fixtures, and their control 
valves W. F. A. MOONEY 

Raleigh Eng Co Pty Lid 


Victoria, Australia 


Ed—Any one of the following manu- 
facturers should be able to furnish 
the information you need: Logans 
port Machine Co., Logansport, Ind.; 
Gisholt Machine Co., Madison 10, 
Wis.; and Skinner Chuck Co., New 


Britain, Conn 


Bound Design Wort: Sheets 
To the Editor 


Do you publish a reference book 
consisting of graphs and curves com- 
piled from the monthly magazine of 
PropuCT ENGINEERING? If you do, 
please send information on the book, 
that is price, issues of PRopuct EN- 
GINEERING covered etc. 

GREG TURNER, ENGINEER 
Manufacturers Battery Co 
Ed—Propuct ENGINEERING has avail- 
able as a subscription bonus booklet 
that is published every two years called 
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MACHINED’ £ 


&— THREADED Sy, 


=O7A) SLi t 
- INSPECTED 
and BOXED 


tad 
Pll 
CASTINGS 3 


WT 


nitse\A/ ; 
min! - MEN your production emphasis must turn to Ordnance 
eeKsn cn parts, it is important to select sub-contractors 
: marnnadison who can qualify from experience. 





¥ Our activity in Ordnance die casting has been almost 
continuous since 1938. 


Please send all inquiries to our home office in 
Madison. 


MADISON-KIPP CORPORATION 


206 WAUBESA STREET, MADISON 10, WIS., U.S.A. © Skilled iu BIE CASTING Wechanics 


ANCIENS ATELIERS GASQUY. 31 Rue du Marais, Brus- 
sels, Belgium, sole agents for Belgium, Holland, France, 
and Switzerland 

WM. COULTHARD & CO. Ltd., Carlisle, England, sote 0 Ouginators of Really 

agents jor England most European countries, Indie, Aus- a Cc 

tralia, and New Zealand Wigh ofecd AIR TOOLS 


7 Ewpercenced PPrmell  tt@ Bale) | Engineering 


Propuct ENGINEERIN‘ Jury, 1971 





X-2-B hard rubber in this tiny, intricate tube socket gave 
a two-fold saving: Lower materials costs, and lower pro- 
duction costs with olive-brown sheets that punch cleanly, 
assemble neatly. 


This is just one of many thousands of electrical parts for which X-2-B 
sheets, rods and tubes have proven best, most economical. Just look at 
this unparalleled combination of sheet properties: 


Tensile strength cecil 8,700 psi 

Specific gravity ae 1.27 

Distortion temperature ‘ 72° F. 

Dielectric strength, v/mill, $.t...........-....---.--eeeeeesenenee- MBS 

Power factor, 1 KC seinnaas ee 

NE CN i. cnsieecnsinterslommnmabliion 40 

Surface resistance, 74° F., 90% RH......2.5 x 10° megohms 

Water absorption, 48 hrs., RT-...................-...s-ess0see0s 0.08 
Other Ace hard rubber compounds offer strength to 9,700 psi, dielectric 
strength to 613 v/mil, heat resistance to 300° F., water absorption as low 
as 0.04, with complete facilities for design, molding, extruding, machining, 
finishing, etc. Also Ace plastics such as Parian (polyethylene), Saran, etc. 


It’s a good idea to look into the 60-pg. Ace Hard 
Rubber and Plastics Handbook whenever you 


have a materials problem. Better still, phone BQ 


or write our Engineering Service Department. 


Send for free 60-page Ace Handbook 
—a gold mine of helpful data Sa 








HARD RUBBER and PLASTICS 


MERICAN HARD RUBBER COMPANY 


1) MERCER STREET © NEW YORK 13, N. Y. 





| Our Readers Say continued 


‘Design Work Sheets’. This is a 
| collection of our Reference Book 

Sheet material and the two-page draw 

ing description articles that we carry 
| each month. 

Unfortunately, the only copy that 
you would be able to obtain would 
be one currently in print, the 10th se- 
ries and naturally, that does aot in- 
clude material that was used in pre- 
vious years. 

The only other suggestion that I 
might make is tliat you see if the M« 
Graw-Hill Book Company still has in 
stock a copy of the Mechanical De 

| signers Handbook by Nordenholt, Kerr 
and Sasso. Frankly, this book went 
out of print some time ago, but it is 
the only one available at the moment 
that contains all such information 
We have another book that is cur- 
rently in the works but its publication 
is still at least 9 months away 

If you would like to obtain a copy 
of the current edition of ‘Design 
Work Sheets’, I would suggest that 
you contact Mr. Lawrence Crosby, Cir 
culation Department, who I believe 
will secure a copy for you, the price 
of which is one dollar 


One For the Author 
To the Editor: 

We are interested in the hopper 
feeds described by William Schwartz 
in the October issue of Propuct EN- 
GINEERING and would like some fur- 

| ther information 
In regard to the vibratory bowl 
feeder, we would like to know who is 
the manufacturer of the standard vi- 
brator unit. We also would like to 
know what causes the parts to climb 

the spiral track 
Pau G. SPAULDING 
Paul G. Spaulding and Associates 





Ed—Further detailed information 
| about the hopper feeds can be ob- 
tained from the author, Mr. William 
| Schwartz, Concourse Plaza Hotel, New 


York 56, N. Y 


Printed Circuit Data 
1 the Editor 


It has been suggested to us that you 
may have information on printed cir 
cuits, or could put us in touch with 
companies who would have these data 

As you know, printed circuits are 
replacing wired circuits in many appli 
cations such as small radios and inter 
communication equipment. Condu 
tive material forming a required circuit 
pattern is printed on the dielectric and 
various components are attached 
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How A Warner 
“ICB™ Unit Simplifies Control on a 


Century Nertical Dough Mixer 


ILLUSTRATIONS Courtesy of THE CENTURY MACHINE COMPANY, CINCINNATI, OHIO 





Side view of vertical dough mixer. Note position of Warner “ICB” 
Electric Brake Unit next to drive sheave (top right) and single 
control lever (top center). 


What Century says About the 
r-—— WARNER “ICB” Unit —— 


Using a Warner “ICB” Unit on the Century Vertical 
Dough Mixer gives extremely simple quick-acting con- 
trol. It enables us to make a single lever do the com- 
plete job of starting, stopping and speed selection 

It also enables the use of positive tooth clutches 
without clashing when changing speeds. The operator 
has complete shifting control because the single lever 
simultaneously de-energizes the motor, energizes the 
Warner “ICB” Brake and disengages the clutch. Mov- 
ing the lever to the desired speed position mechanically 
places the clutch teeth in position to engage. Release 
of lever simultaneously releases the Warner “ICB” 
Brake, energizes the motor and engages the clutch. 


Warner “ICB” Units are electrically-powered, low- 
wattage clutches and brakes. They can be operated 
singly or in combination—automatically or by push- 
button control. Because they are electric—they give 
lightning-fast response. Because they are compact 
and simple, they provide easy installation and long- 
term dependable operation, They're a new answer to 
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Top view drawing of dough mixer showing Warner “ICB” Brake 
Unit mounted on drive shaft next to sheave. 


a wide variety of old machine design and operation 
problems. For further information on how Warner 
“ICB” Units may help you — write today to the 
WARNER ELecrric BRAKE & CLuTcH Co., Dept. PI 
Beloit, Wisconsin, 


- 


Worne: ICB Units ore manufactured by Worner Electric Broke & Clutch Co 
— pioneers in the field of electric broke design ond application since 1927. 





Faster, Closer QUALITY CONTROL 


Brown & Sharpe Electronic Amplifiers 
with built-to-order Gaging Fixtures 


Here’s an unbeatable set-up for fast, low-cost 

precision inspection or gaging of many small parts 

that usually demand high-skilled measurements. 
Sueciel quaing Gatore made by Srown & Sherpe for Special gaging fixtures, custom-built by Brown & 
inspecting dimensions, side parallelism, and side Sharpe, can reduce exacting measurements 


squareness of cutter blades. Employs 4 Gage Head t ; le edy ine 
oO a simple, spee routine, 
Cartridges .. . used with 4 Amplifiers. P £ y 


Employing versatile Brown & Sharpe Gage 

Head Cartridges, these low-cost fixtures in com- 
bination with Brown & Sharpe Electronic 
Amplifiers provide flexibility that enables gaging 
to be done right at the machine or production 
line. Work is easily checked by .0001” to 

.0000L”, and measurements are visually magnified 
from 1800 to 18,000 times by the Amplifier . . . 
permitting operators to read “tenths”, or finer, 

as easily as inches. 


Investigate Brown & Sharpe Electronic Gaging 
Equipment for improving your quality control. It 
can be applied for gaging thickness, iength, 
angle, parallelism, diameter, 
taper or combinations 
of several dimensions. For details 
write Brown & Sharpe Mfg. Co., 


Providence 1, R. 1., U. S. A. 


Electronic 
Amplifier No. 950 


Special gaging fixture, custom-made by Brown & Custom-made fixture, employing Brown & Sharpe Gage 

Sharpe, permits gaging of meter valve plate flatness to Head Cartridge and one Amplifier, simultaneously 

GO001", when used with Brown & Sharpe Amplifier measures major and minor |.D.'s of tapered bores and 
indicates accuracy of internal angle 


nes Brown & Sharpe |: = 
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Our Readers Say continued 


thereon, the printed impression taking 
the place of wires 

Any assistance you can give us in 

this respect will be very much appr 

ciated F. C. C. WiLKes, Jr 

the John Wilkes Press, Ltd 

Toronto, Canada 


Ed—There are many concerns in this 
country who have developed pattern 
circuits for electronic equipment using 
printing or stamping techniques. The 
Research Laboratories of Sylvania Ele: 
tric Products, Bavside, New York; the 
Hallicrafters Co.; the Zenith Radio 
Corporation, Chicago, and many others 
are working along these lines 

For a basic and thorough analysis 
of what's going on in the field, we 
suggest a letter to Mr. Gil Reed, Man 
ager of the Electronics Section, Na 
tional Bureau of Standards, Wash 
ington, D. ¢ Much of his work is, 
of course, of a classified nature, but we 
are sure that Mr. Reed can give specifi 
suggestions as to technical articles on 
this subject 


Overwhelming Response 


To the Editor 

The Hughes Research and Devel 
opment Library would appreciate re 
ceiving two reprint copies of eac h of 
the following articles which appeared 
in the November, 1950 issue of Prop 
ucT ENGINEERING: “Engineering De 
sign with Natural and Synthetic Rub 
bers” by Ellwood Riesing; ‘Fatigue 
Weakness of Surfaces” by |. O 
Almen; “Telephone Type Relays 
Coil Construction and Timing’ by 
V. E. James; “Applying Shakers for 
Product Vibration Analysis’’ by Robert 
C. Lewis JOHN T. MILEK 

Hughes Aircraft ¢ 

Ed—Enclosed you will find copies of 
the articles you requested, with the 
exception of ‘Fatigue Weaknesses of 
Surfaces.” We regret to say that we 
do not have any copies available of 
the latter article, because of the large 
number of requests for reprints 

We suggest that possibly the Gen 
eral Motors Corp., of whose research 
staff the author of this article has long 
been a member, may have copies 
which can be made available to you 
If you are interested in finding out if 
copies are available from General Mo 
tors, please write: Mr. Richardson 
Technical Data Division, Research 
Laboratories, General Motors Corp 
185 West Milwaukee Ave., Detroit 
Mich. Should you be interested in ob 
taining copies of Mr. Almen’s more re 
cent articles on various aspects of 
fatigue, our Reader Service Dept. has 


a supply 
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PERKINS 
nstoin- Cunt- 
metallic or non-merallic 
any size -any quantity 


GEARS 


Measuring pitch diameter of Rina Gear 


Precision gears for 
Thirty-five years! 


The year 1951 marks an important milestone 

in our relationship with you. It’s the 35th 
birthday of our company. Naturally, 

we’re proud of the fact that, throughout industry, 
the name PERKINS in association with gears 
has become symbolical with the highest standards 
of quality and service. Hence — be they washing 
machines or aircraft engines — if the component 
gears of the finished products are Custom-cut 


by Perkins, they will be better products. 


PERKINS MAKES 
“"o| PERKINS MACH 
Bevel Gears 
Ratchets 


Worm Gears 
Spiral Gears 
Spur Gears with 


Grownd Thread Worms | WEST SPRINGFIELD, MASSACHUSETTS 











IS THERE A 
COMMUNICATIONS 
ANGLE TO YOUR 
PRODUCTION 
PROBLEMS 


NO BATTERIES 
NO OUTSIDE POWER 
. 

NO HAZARD 
NQ MAINTENANCE 


I, you are involved in the present 
rapidly expanding range of electrical and 
mechanical control and communication pro 
ducts, we have something that may be ex 
tremely interesting to you. Wheeler Voice 
Powered Telephone Systems represent a 
considerable bockground of pioneer re 
search and development 


duct 


Today, this pro 


technically and commercially mature 
has broad uses in both military and civilian 
fields. But over and beyond these stand 
ardized designs and applications we make 
many special high level handset units and 
signaling components for 


Our 


built-in” 


appli 
cations engineering experience is at 


your service. An outline of your problems 


will receive immediate attentior 


™® WHEELER 
INSULATED WIRE CO., Inc. 


1103 FAST AURORA ST. WATERBURY 20, CONN 
DIVISION OF THE SPERRY CORPORATION 








MAGNET WIRE ° cous 
COMMUNICATIONS EQUI: MENT 
TRANSFORMERS 
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| Publis 


Economics of 
Industrial Research 
Pr ceeding Of the first annu al 
ference on Industrial Research in 
1950 at C lumbia University D B 
Hertz editor. 54 x 84 in., 261 page 
/ é€da by King j ( 7 ui Pre 
Broadway, New York 27, N.Y 


2960 
$4.50 
Industrial research activities are con 
stantly 


assuming greate i 


national economy 


importance 
This work 
surveying the market for nev 
products, improving methods of pro 
duction, development of improved sta 
tistical control for experimental work, 
or evaluating the direction of explora 
tion activities. It may be conducted 
within the company, or by 
agencies or by using the facilities of a 
university. Regardless of 
forms the specific task 
problem of organization 


in Our 
may he 


outside 
who per 
there is the 
osts and di 
rection which necessitates greater con 
trol 

Although industrial research is re 
sponsible, in a large part, for the ever 
increasing standards of our material 
large 
dustry are still to be persuaded that the 
skills and training of researchers will 


well-being, yet segments of in 


justify the 
in business 


The dis 


point the 


necessary financi 


issions at this conference 
way to sour ot ipital 


idditior 


to organ 


to finance research work. In 


methods are described how 
ize and keep to a minimum the 
The import 
ies and universities for 
The final 
covers lis 


individuals at the 


osts 
of such activities 
igen i 
work is delved into hapter 
oft 84 pages issions of 


clini sessions 


Impact Die Forging 


Soft cover, 70 pa 


ition on the 


ng, the Chambers! 


with the 
the School of 


Company 
Engineer 
has pr 
of charts that form 

th; 


ton University 
s booklet 
Thi material var 1 yr 
us material 1s Organized | 
the convenience of instr 
il and engineeri: 
to form the basis « 


] 
Py lement 


SIMPLEST... 
MOST COMPACT 


AIR 
HYDRAULIC 
WATER 
CYLINDERS 


Add up these advan- 
tages. They are the 
reasons why more 
and more equipment 
manufacturers are 
specifying Ortman- 
Miller cylinders for 
all types of applica- 
tions. 


Simplicity of design 

Letinsinates tie rods 
and bulky end caps . . . saves one-third 
in installation space. All parts and 
mounting brackets interchangeable 
bore for bore. Cost less to buy, install 
and service. Full range of sizes (1¥2” 
to 8” bores) available for early ship- 
ment. Machined steel (no castings) 
and bearing bronze throughout. 
Write today for details! 


costs and save space 
cylinders. 


FREE TEMPLATES 


Speed production, cut 
with Ortman-Miller 


For the first time in 

the industry, O-M offers 

a complete set of templates /- 
showing all cylinders and 
mounting brackets. '2 


scale. Your set on request. 


ORTMAN-MILLER 


MACHINE CO., INC. 


1218 150th Street Hammond, Indiana 
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The PLUS that 
_ Lowers product 


_ Costs! 


DAYTON COG-BELTS” 
put teeth in your drives 


40% raore efficient than ordinary V- Belts, Dayton Cog-Belts actually let you 
save on drive cost, while improving the performance of your V-belt driven 
product! 


~ 


Here's an actual example of how 5 replaces 7 in V-Belt power trans- 
mission. Take a 40 h.p. drive requiring C section belts. To do the job you 
need 7 V-belts. But because each Cog-Belt delivers 40% more h.p., you need 
only 5 Cogs! 

With fewer belts, your drive weighs 28% less, takes up 47% less space, saves 


on shipping, handling, warehousing. Moreover, through the years your prod- 
uct stays sold, trouble-free. 


How come? Cog’s exclusive, patented, built-to-bend design (the fundamen- 
tally “right” design for a V-belt), and premium construction from electroni- 
cally processed rayon cords make them stronger. They can stand flexing strains, 
starting and shock loads, better. They last years longer. To cut product costs 
—write for bulletin of engineering data on the Cog-Belt. 


DAYTON RUBBER COMPANY «+ DAYTON 1, OHIO 


f 


VA DELIVER 40% MORE H. P. 
4/ SAVE 28% DRIVE (WEIGHT 
AY SANE 47% DRIVE SPACE 


aytom Mullbex 


=. WORLD'S LARGEST MANUFACTURER OF V-BELTS 
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his useful and decorative cigar 
lighter made by The Santay Corporation, is pro- 
tected against accidental over-heating by an 
automatic release which is actuated by Chace 
Thermostatic Bimetal. A few seconds after the 
Glow-Knob” is pressed into the socket, the glow 
from the heated element is reflected through the 


w 


plexiglas knob. When it reaches the maximum 
safe temperature, the bimeta: latch opens and 
the lighter snaps out, breaking the circuit. The 
glow tells your eyes, the “snap” tells your ears 
when the ‘‘Glow-Knob” is ready to go. 

The thermostatic bimetal is formed into a 
two-pronged latch (A). When the knob is pressed 
into the socket, the pronged latches catch on the 
flange at (B), thus holding the circuit closed 
between the contact in the socket and the coiled 
element (C). When the element reaches the correct 
glowing heat, the bimetal latch reacts, releasing 
its grip on the flange. Spring (D) breaks the 
contact with an audible snap. This mechanism 
completely eliminates the danger of burning out 
the element. 

Chace Thermostatic Bimetal is produced in 
29 types, in random coils, strips or in complete 
elements fabricated to customers’ designs. For 
complete information on the selection of the 
correct type for your new products, send for 
our 64-page booklet. 


W.-M. CHACE co. 


1607 SEARD AVE., DETROIT 9, MICH. 
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that the instructor may use the course 
either in its entirety or may select one 
or more sections for special con 
sideration 

The Charts are grouped logically 
into sections as follows 

Section 1 Why a Drop Forging” 

This section covers the reasons for 
producing a part by drop forging 
rather than by other fabricating proc- 
Also outlined are the character- 
istics of the principal metals used in 
lrop forging 

section 

This 


esses 


The Drop Hammer” 
section deals with the ma- 
hinery for producing a drop forging 

Section 3. “Design of a Drop 
Forging’’—This is a series of charts 
and descriptive matter by means of 
which one may take any given de 
signed part and by following the se 
quence of the charts, learn the basic 
rules to be followed in producing a 
satisfactory drop forging 

Section 4—"The Drop _ Forging 
This section discusses the 
sequence of steps taken in working 
the metal from bar stock to the final 
drop forging and teaches basic drop 
forging die design 

Section 5—"Drop Forging Manu 
facturing Tolerances’’—This section 
gives the tolerances that should be al 
lowed in designing a drop forged 


Process” 


part 
part 


Fluid Mechanics 
Victor L. STREETER, research pro- 
? ech Inics md director of 

Techn 0g) 366 pages, 
i Publi hed by McGrau -Hill 
( 330 U j2nd St Neu 
NF. @ 


finld researcl 


re 18, 


The general order of presentation 
»f material in this textbook follows 
the traditional pattern. Statics are 
first considered, and are followed by 
an introduction into the concepts, 
definitions, and equations for 
fluid flow. 

Adequate attention is given to the 
principles associated with the action 
of fluid jets, laminar flow, flow meas 
urement, steady flow in «iosed con 

flow in open channels, and 
around immersed bodies 

Of particular interest and value to 
mechanical engineers is the author's 
treatment of the broad fluid mechanics 
principles underlying turbomachinery, 

brication, jet propulsion, rockets, 
converters, pumps and blow 
ers, and oil hydraulic systems 

The chapter on oil hydraulic sys 
tems deals with the production, trans 
mission, control, and use of hydraulic 


power through the fluid medium of 


basic 


t 
duits, 


flow 


torque 
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rotary positiy 


lescribed and 


sociated with their pet 
Ss | ps and motors are 
| also in this chap ; 


s hydraulic fl hide 


smarting in : : 
ind hydrauli 3 
i : - 


problems and ques 


ees | =| CHROME ALLOY 


n ranging in 


from the very su nf ae to \ STA NN : " STE > 
equiring analytical deve lop as — -. Ft ~~ 
reader. Many illustrat ive > $ “Ce = 

a =. ; Ee ots “ e 


rther aid the reader in 


the various topk S covered 


Treatise on 
Powder Metallurgy, Vol. II “¢ ; ‘ 
\ cn 
CLraws G. GOETZE! PhD, Vice rity IAC S.. 
Presider md Din , f Researcs 
p ; c 
Lot | 
Lot | 


: at TREAT MEN re 
9 ia. Pal B  LAPPED FINISHES 


Volume f this series of threc 2 


f ¢ SS 
follows the discussions of the tech 


Neu 


nology of met: vowders and their 


products which was included in the i232 iACHUS SHuleuld 19 wLlG lug i ii 35 


irs vol ime th a very vigorous mp irety BALLS OPAL ts BELA ot J THEY aa ‘Zz oa 


eatment ¢ ed and physic al 


powder metallurg The manufacture, C Ri yE IY Closet SUNFACE NTFOR MTT “ 


production d properties of the im 


portant meté in this field are dis ey iit 31M 31>) RUBY Uditerills Jud {y.\4 - 
ome d in detail with excellent illus TARR (L195 ¢ cAAOLE 4) aren > 


ition which was obtained w% aaa ; 
r 100 reports from Field In : 
overing Occup! d Europe 
with data obtained 
ish and German “AD = t 
powder production ; ' con ‘eit a 
field are treated i BAtt BEARINGS # J J Lb \ ad Abie dat 


resting meth F ; nae 


- hem ron ‘powder FARM AWD Bi : t EQUIPMENT 
ere MACHINE TOOL + Off WEIL AND OTHER 
i SS < IMPORTANT APPLICATIONS 


excellent theoretical 
— processes, ’ ra 
and products. An impartial summary : 
f th various theories of bonding 
and sintering includes all outstanding € @) 2) [| [) G FE 
ontributions plus a number of less ? ’ 
outstanding ones which may even ‘ 
ually rank with the others in im ‘ee) R we) R AT | @) N 


portance e. In presenting this historical 


evelopment of the various theoretical BOX 488 » MIDDLETOWN, OHIO 


nte 1¢ author in 


dicates a_preferen for the miore . ft 


servative theories. These, are based 


ing 


rimarily on "diffusion processes, sup 
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“CONTROLLED PROCESSIN® 





Heat treating bevel 
gears in one of 
Fairfield’s radiant tube 
fired rotary hearth 
hardening furnaces with 
atmosphere control. 





EAT TREATING under rigid process con- 

trol is just one of the many steps taken by 
Fairfield to insure superior quality in the gears 
you buy. Over 30 years in the gear-making 
business has given Fairfield the experience and 
“know-how” necessary to producing high qual- 
ity, dependable gears. At Fairfield, you know 
you are getting the dividends of mass produc- 
tion efficiency and economy. Take advantage of 
the service Fairfield offers. Ask for information. 
FAIRFIELD MFG. CO., 313 So. Earl Ave., 


Lafayette, Indiana. 


Fine Gears Made te Order for: 
TRACTORS * CONSTRUCTION MACHINERY © ENGINES 
BUSES « FARM IMPLEMENTS «© OIL FIELD MACHINERY 
DIESEL LOCOMOTIVES « MACHINE TOOLS « AIRPLANES 
HEAVY DUTY TRUCKS «+ OIL FIELD EQUIPMENT 


4 Ask for this illustrated brochure 
describing Fairfield facilities. 


died EATREIEL 


New Books ontinued 


ported by the 
sion. forces 

Volume II], which is not yet avail 
able, is intended to comprise a classi 
fied and annotated bil 
both literature and patents in this 


field 


liography of 


Mechanical Fastening 
Methods for Aluminum 


F. F. Dierscu, Spe 


Neer 136 Ppa 


This the latest 
group of technical books | 
by Reynolds Metals Company 
are 136 pages of information on the 
many different ways for mechanically 
joining aluminum parts including 
the use of metal stitching, resin 
bonding and ingenious mechanically 
formed joints. Other joint | 
with rivets, screw fastener 
pins all are described 
their applications analyzed 
vantages pointed out 

Unlike welding, brazing and sol 
dering, which are limited to the pro 
duction of metal-to-metal joints, me 
hanical fastening methods are suit 
able not only for joining aluminum 
to aluminum, but aluminum to wood, 
plastics, fabrics and other non-metal 
lics. However, there has been little 
published information available on 
these important fabrication processes 
ind it is to answer this need that this 
book has been written 

The book is divided into eight 
main sections. These are devoted to 
(1) standara rivets, (2) special rivets, 
(3) standard screw fasteners, (4) 
special screw fasteners, (5) nails and 
pins, (6) metal stitching, (7) me 
hanically formed joints and (8) 
resin bonding 

In addition to 95 pages of text, 
there are three indexes, including a 
condensed table of contents, an index 
of tabular matter, and an _ itemized 
cross index. Some 314 illustrations 
show how the various fastening sys 
tems work and present typical appli 
cations 

There are 17 tables of related data, 
including dimensions and number of 
pieces per pound for six different 
types of standard rivets, lengths of 
rivets for cone-point and button type 
driven heads, recommended hole sizes 
with shear and bearing areas for both 
hot and cold-driven rive*s, and maxi 
mum loads for single rivet in shear 

Trade names of special screw fas 
teners and their makers are also listed 
as well as nomina! chemical compo 
sitions and typical mechanical prop 
erties of the wrought aluminum alloys 
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Baby Book Bank 
molded of acetate 
for Banthrico, 


Chicago 


This bank can teach you a profitable lesson in plastics. While it was made to teach 


a child one of the dependable virtues, it also tells you about one of the most 


dependable virtues of the Elmer E. Mills Corporation . . . our imagineering* 


versatility. It is proof of the painstaking care and attention we give 


to injection molding and extrusion jobs from the simple to the highly complex. 


You can always bank on this fact: A product mulded by the Elmer E. Mills 
Corporation will be a brilliant example of the plastic molder’s craftsman- 


ship and scientific ingenuity. 


Bring your next molding job to us. You will be more than pleased With 
the result. *] magination and Engineering Skill 


ELMER E. MILLS CORPORATION 


NJECTION MOLDERS and EXTR RS of: Tenite. Lumorith, Plostacele, Fibestos, Lucite 
Loolin, Vinylite, Geon, Plexene, Polyethylene, Cerex, Forticel, (ARAGIR® ; 3 er 


2930 NORTH ASHLAND AVENUE + CHICAGO 13, ILLINOIS 








your design calls for 
a hydraulic circuit 


you want efficient, 
dependable performance 








Exclusive GEROTOR elements revolve in the same 
direction at low relative speed, resulting in less wear, 
longer life. Continuous fluid-tight tooth engagement 
means less slippage, more uniform flow. Pressures up 
to 1000 p.s.i., continuous duty; in some sizes, up to 
1200 p.s.i. continuous, 1500 intermittent. Plain, base 
or flange mounting. Write for catalog. 


rj 1@)(e):) hvdvanilic pumps and motors 


GEROTOR MAY CORPOATION, Baltimore 3, Maryland 
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NEW BOOKS (continued) 


Typical tensile and bearing properties 
of aluminum alloy plates and shape 
are also included. Dimensions for 
standard aluminum spring lock wash 
ers are given. Another table lists rec 
ommended interference fits for cast 
iron and steel bushings in aluminum 
at room temperacure 

An 18-page itemized cross index 
completes the book. It references all 
topics covered in the text, tables, and 
illustrations for easy spotting of any 
particular subject or trade-named item 
it will be sent without charge to engi- 
neers, designers, production men and 
executives in the metalworking indus- 
try who request it on company letter 
head 


Engineering and 
Western Civilization 


JAMES Kip FINCH, Renwick Profe 

of Civil Engineering and Dean Emeri 
ms of the Sch l f Engineering, ( 
lumbia University. 397 pages, 6 x 9 
in. Published by McGraw-Hill Book 
Co., 330 W. 42nd St... New York 18 
NW. ¥. $3 


Much of the material, secured as it 
was from original sources im various 
scattered and not too easily available 
publications, is of interest in reveal 
ing the remarkable evolution, through 
some fifty centuries or more, of one of 
the oldest of the practical arts. While 
important technical principles and a 
valuable perspective of professional 
progress can be drawn from such a de 
tailed study of the sequence and de 
velopment of engineering discoveries 
and inventions, the methods and prac 
tices of yesterday offer little more than 
curiosity-satisfying value to the engi 
neer of today 

On the other hand, throughout these 
fifty or more centuries of its history, 
engineering has been a potent instru 
mentality in the rise of Western life 
This story has more than merely pro 
fessional interest. On its proper un 
derstanding and interpretation in the 
light of our present problems and 
needs, the future of Western life will 
to a major degree depend. For, while 
engineering in the past has aided in 
transforming man’s dwelling place 
and also exercised a profound influence 
on the relationships of men, it has 
within the past century or less, become 
a dominating force in shaping not only 
the lives of men but the destiny of 
nations 

Little attempt has been made to of 
fer more than a very brief and sketchy 
outline of the history of engineering, 
although a selected bibliography is 
given which will provide suitable ref 
erences for further study for those who 
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" ‘ 
when line feathers make 


the feathers tly. 7 


... Switch to Arkwright Tracing Cloth! You can re-ink 
clean, sharp lines over any erasure without 


“feathering” or “blobbing” to spoil your work. 


Painstaking Arkwright inspection guards 
your drawings against pinholes, thick threads or other 
imperfections—Arkwright quality insures them 
against brittleness, opaqueness, or paper-fraying due to 
age. That is why Arkwright Tracing Cloth takes 
clean, sharp drawings that yield clear, sharp 


blueprints years after you make them. 


Remember: if your work is worth saving, put 
it on Arkwright Tracing Cloth. Would you like a sample? 
Write Arkwright Finishing Co., 
Industrial Trust Bldg., 


Providence, R. I. 








Now You Can Improve Your Products 


HERE, Too! 


MODERN 
EQUIPMENT 


GEAR. 
COUPLINGS 


MODERN 
DRIVING 
UNIT 








@ Cut Weight 50% 

@ Cut Size 40% 

© Slash Assembly Time 

@ Slash Down-Time 

@ Provide Better Protection 
© Last Longer 


YOU have designed your equipment to be more compact, lighter, 
less costly to assemble and maintain, more dependable and more 
durable. And you've seen these advancements in the driving units 


you specify. 


NOW —at long last—you can get these same improvements in 
the link between machine and driver. Sier-Bath Gear Couplings— 
the only really new gear couplings in years—provide them all. 


RESULT — your assembly costs go way 
down — your equipment gets better pro- 
tection—your customers get better 
products! 


COMPARE: Sier-Bath Gear Coupling shown with 
two major conventional types of same shoft size, 
same HP capacity. Smaller, lighter—the new coup- 
lings allow more compatt designs, put less strain 
on shofts, bearings. 


ASSEMBLED, UNCOUPLED in seconds! 


Only 7 parts. One-piece smooth sleeve transmits 


the load—no bolts 


to shear. Neoprene seals 


weather-proof the interior. Snap rings removed with 
@ screw driver—yet take 50,000 ibs. of end thrust 
No bolts, grids or discs to weer ovt. Alignment 
checked in a jiffy. 


WRITE FOR BULLETIN 


—and neme of your nearest 
Sier-Boath Representative! 


Bulletin gives installation photos, cost-cutting odvon 
tages, plon drowings, specs for standord, vertical, 
mill motor ond floating shart types — sizes from % to 6, 


HP 4 to 550. (Specio! sizes and types on request.) 


Founded 1908 Member A.G.M.A. 


Sier-Bath 
GEAR and PUMP CO., Inc. 


9238 HUDSON BLVD., NORTH BERGEN, N. J. 


mee Alse Manufacturers of Precision Gears and Screw and Gearex Rotary Pumps ———————— 
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desire to fill out some of the details 
Special attention has 


to an attempt to uncover 


of this story 
been given 
some of the basic relationships of past 
advances and economK 
ind social changes. If continued en- 
gineering progress is an inescapable 
essential in our search for the good 
life for man, to our safety and sta 
bility as a nation, and to our power 
for peace in the world, then it 1s our 
responsibility not only to understand 
how to use technological advances to 
the optimum advantage but also how 
to provide those conditions which will 
and maintain such advances 
It may be true that ill-considered and 
short-sighted economic or social legis- 
lation cannot prevent scientific re- 
but that it can so retard or re- 
engineering progress as to re- 
sult in technological stagnation and 
decay is, unfortunately, only too evi- 
dent in the records of past civilizations 


enginecring 


foster 


search 


strict 


Radio Engineering Handbook 


KeiItH HENNEY, Consulting Editor, 
Electronics Magazine. Fourth Edition, 
1197 pages, 6 x 9 in. Published by 
McGraw-Hill Book Ce., 330 W. 42nd 
St., New York 18, N. Y. $10 
In preparing new material and re- 
vising existing material for this Fourth 
Edition, the same guicing principles 
have been followed as in the First 
Edition in 1933. Throughout, the 
been to create a 
prehensive working manual’ of the 


€...Cavor has com 
radio science and to compile in a 
single volume concise information Ob 
each of the branches of radio engi 
neering. In the years that have elapsed 
since the Third Edition, the war and 
ill its technology have intervened. 
Much that existed in 1941 has been 
radically changed or has disappeared 
from the engineer's tool kits. Much 
that was only thought of—if at all 

in that year is now standard prac- 
tice. For example, the Third Edition 
does not mention wave guides. This 
volume has an entire chapter devoted 
to the subject. 

Several chapters are totally new, 
for example, those on inductance and 
magnetic materials, wave propagation, 
electron (much of which has 
never been published before), an 
receiving systems, radio 
aids to navigation. All other chapters 
have been throughly 


tubes 


tennas, and 
revised 

The first chapter in this edition, 
also new, represents a concise sum 
mation of the principles upon which 
the electrical communication art, radio 
particularly, is founded 

Much material from previous edi 


tions has been eliminated (the mathe 
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So we built 12 foot PYREX cartridges... 


and helped solve a tunnel lighting problem 


les contact with the power 


"ou can see for yourself that a metal cap which provi I 
lrawit When a lamp burns out the 


continuous pipeline of light source (see 
eliminates flickering shadows repair crew simply removes the entire cartridge and 
in the new Brooklyn Battery quickly replaces it with another on the repair truck 


Tunnel a great lone 1 1¢ shop 


safety and driving comfort. But New York PYREX brand 


Authority engineers had first to find a way rring hot, 
Besides protecting the lamps trom damage, the 


boon to Relamping is 
trafh« long used for trans 
Tunnel s has more than met the 
to protect the light source from breakage by high 
pressure hoses and fl ing tarpaulins—replacements 
had to be safely and quickly accomplished 


So, they put the problem to Corning engineers 


The result: cartrid of 2" PYREX brand glass chance Corning can ar cr you 


7 
ments with glass. It's available now 


Write for Bulletin IZ-1 


re 


tubing. Each 12 ft. section houses two fluorescent 


lamps. The ends of each cartridge are threaded for a able cost 


Corning Glass Works 
CORNING GLASS WORKS Dept. PE-7, Corning, N. Y. 


Please send me your “Designers Bulletin [Z-1.” 
CORNING, N. Y. 
NAME TITLE__ 


COMPANY 


185] Comming meank research ix Cées V5 ADDRESS 


CITY _ STATE 
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continued 


cost 
! Edition is about 80 
larger than the Third Edition 
While there is much of what 
illed fundamental backg 
s book, the emphasis I 
pra tice rathet 
reneral con 
handbook 
this book m 
mpiled in t 


or cony 


The BALL BEARING for your . 


LINEAR MOTIONS 


Sliding linear motions are nearly always troublesome. 
Thousands of progressive engineers have solved this 
problem by application of the Precision Series A BALL 
BUSHINGS. 

And now hundreds of original equipment manufac- 
turers use the low cost Commercial Series B BALL BUSH- 
INGS which were developed for support of linear motions 
in competitively priced, volume manufactured products 
where super precision is not essential. 

Alert designers can now make tremendous improve- 
ments in their products by using BALL BUSHINGS on guide 
rods, reciprocating shafts, push-pull actions, or for sup- 
port of any mechanism that is moved or shifted in a 
straight line. 


Improve your product. Up-date your design and engi- 
neering with BALL BUSHINGS! 
LOW FRICTION * LONG LIFE 
ELIMINATES BINDING AND CHATTER 
SOLVES SLIDING LUBRICATION PROBLEMS the point of view is expanded to 
LASTING ALIGNMENT - LOW MAINTENANCE te o fe age meager “ ' , 
Now manufactured for '/s", '/2”, 
4", 1” and 1'/2” shaft diameters. 


Write for descriptive literature and the name of our representative in your city 


THOMSON INDUSTRIES, 1wc., 
—_ MANHASSET, NEW YORK ———— 





PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS — 
A MAJOR IMPROVEMENT AT A MINOR COST 





This improved a heart condition 


Norton Company, Worcester, Mass., 
needed a better heart for its grinding 
wheels —a bushing that would remain true 
throughout the life of the wheel 

Federal-Mogul Corporation, Detroit, 
suggested a rolled bushing made of alumi- 
num. Why? Because aluminum is low in 
cost. Its exceptional workability means 
precision accuracy vital to dynamic stabil- 
ity of the wheel. 

And aluminum’s strength means the 
heart of the wheel remains true —perfectly 


round under heavy load and high speeds! 


Kois 


Setting the puce ...t 
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Today Federal-Mogul is turning out 
rolled bushings made of Kaiser Aluminum 
faster than one a second. Aluminum means 
tolerance can be held to within two-thou- 
sandths of an inch on the critical inside 
diameter! 


Aluminum may be the answer to your 
design or production problems. Call a 
Kaiser Aluminum engineer for free tech 
nical assistance today. 63 sales offices and 
warehouses in principal cities. Kaiser Alu 
minum & Chemical Sales, Inc., Oakland 12, 
California 


THE EASE of working aluminum en- 
ables economical mass production 
operations. Coils of Kaiser Alumi- 
num are slit, strips cold rolled to ex 
act thickness, outer surface fluted 


WITH ALUMINUM, forming of the 
bushing is rapid and accurate. Exact 
lengths are cut from the strip and 
rolled into round shape, with only a 
hairline seam showing. 


FINAL STEP removes rough edges, 
making the bushing ready for long 
service as the heart of a Norton 
Grinding Wheel. Because they're 
precision made of Kaiser Aluminum, 
no further machining is necessary! 


WORKING RIGHT ON UR producton 
lines, or across the desk from your 
product engineers, Kaiser Aluminum 
consulting engineers can give you 
valuable assistance in product de 
signi or development, or in suggest 


ing fabricating or finishing changes 








Your Unseen Assistant “will help you solve your Packing Problems! 


%You may never get to meet all of the Houghton 
engineers responsible for so many important 
developments in the field of packings. Just 
the same, there’s every reason why their assist- 
ance can be valuable to you 

They are continually helping designers like 
you who have hydraulic and pneumatic pack- 
ing problems that call for the sort of experience 
and knowledge Houghton engineers are known 
for. Teamwork like this has led to better and 
better packings. It’s resulted in helpful manuals 
like the Houghton ‘‘Packings Standards’’ book- 
tet which received industry recognition for 











its influence in establishing packing standard- 
ization. 

If Houghton’s engineering service can help 
make your designing and specifying job easier 
we urge you to consult the Houghton man 
freely. Meantime, get the ‘‘Packings Standards’’ 
booklet without cost by writing to E. F. Houghton 
& Co., Philadelphia 33, Pa. 


READ THE STORY— 


on standardization and new coding system 
for hydraulic packings in The Houghton 
Line, June issue. If you don’t have it, write 
for a free copy. 


ASS 


A 
% PRERLASE 


VIM and VIX-SYN PACKINGS 


¢ 3 
- ++ products of WK * uw Ready to give you 


on-the-job service... 


R WALADELY 
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Easy Does lt With 


Townsend Nyloek Locknuts 


easy to install the new Townsend Nylok Nylok nuts lock in any position. Seating is u®- 
f-Locking Nut* as it has no top or bottom necessary. Due to rylon’s ability to retain i 
ssembles readily even in blind applications original shape, these nuts can be used again and 
iddition, you get positive locking action with gain. This feature makes it especially desirable 
low installation torque. This saves time and re in setting adjustment screws. Nylok nuts have 
ces scrap losses due to seizing and galling by high tensile strength, excellent heat resistange 

s much as 80% over other types of locknuts and are unaffected by most chemicals 
Lock washers and jam nuts are eliminated The Townsend Nylok Locknut is available in 
The Townsend Nylok Type “E” Nut is cold American Standard Light (E-6) and Light 
to provide added strength in the body Thick (E-7) series—in sizes 44” through &*, 
ids and to save critical material com It is a suitable companion to Townsend's Tufflok 
red to nuts machined from bar stock Nut which is a one-piece cold forged nut, with a 
The small nylon plug insert located in the hexagonal fibre washer as the locking medium 
center of one of the hex faces provides the lock Both locknuts have been highly successful in off 
ing action. This plug extends beyond the crest of setting vibration and shock. They have back of 
the threads in the nut and when the nut and bolt them Townsend's 135 rs of experience in wire 

ire assembled the bolt compresses but does not drawing and cold heading 

cut this nylon plug. The nylon plug then reacts as For information on how to save time, eliminate 
wedge creating strong metal to metal action be waste and produce better equipment with Town 


tween the male and fem threads send Locknuts, write for our locknut bulletin. 


*Licensed under The Nylok Corporation patents. 
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Cherry Rivet Company Division, Los Angeles, California 











In drafting Costly retracing is eliminated in 
producing drawings which include standard com- 
ponents. The functioning of many IBM machines 
¢an be changed by adjusting the wiring on the plug- 
board panels. And in order to give customers a record 
of the wiring combinations they will use —without 
retracing the standard panel detail 
time after time—IBM follows 
this short cut 

It makes photographic 
intermediates of 
its plug board 
panel drawings 
by reproducing 
them on Kodagraph 
Autopositive Paper 
Then to these sharp, 
dean, translucent prints, the draftsmen simply add 
the various wiring arrangements . . . and “masters” 
are available—ready to produce the required number 


of direct-process prints 


How IBM produces Autopositives 


It's an easy, economical operation —revolutionary 
when compared to other methods of producing pho- 
tographic intermediate prints. 

First of all, Kodagraph Autopositive Paper pro- 
duces positive photographic intermediates directly— 
without a negative step. Furthermore, it can be 
handled in ordinary room light . . . exposed in a 
direct-process (or blueprint) machine at uniform, 
practical speeds . . . processed in standard photo- 
graphic solutions. And the result —a sparkling inter- 
mediate with dense black photographic lines on a 


white durable translucent paper base. 


hn copying blueprints 


How to get extra copies of blueprints and direct- 
process prints quickly and economically . . . is no 
problem for IBM. These prints are used to exchange 
design information between the plants in Endicott 
and Poughkeepsie, N. Y. Whenever extra copies are 
needed for the shop, the necessary print - making 
intermediates are made directly—in both plants— 
simply by reproducing the blueprints on Kodagraph 


Autopositive Paper 


old drawings 


Some IBM drawings which 
show the effects of 


long service - 

which are 

discolored 

weak in detail, and 

slow-printing—are repro- 

duced on Kodagraph Autopositive Film. This high- 
contrast, direct-printing photographic material 
(which is handled like Autopositive Paper) cleans 
up backgrounds . . . intensifies line detail—produces 


intermediates which have dense black photographic 








At the International Business Machines Corporation, Endicott, 
N. Y., Kodagraph Reproduction Materials are an integral part of 
the engineering department operation. 

And it’s easy to understand why. Just look at the way these low- 
cost, revolutionary materials are providing money-saving short 
cuts on a wide variety of everyday jobs. Jobs which are basically 
similar to yours! 


e o J . 
images on Kodak's famous safety film base. Interme- In duplicating engineering depart- 
diates which deliver sharper, cleaner prints at fop ment reports As many as 25 copies are n ded 
f « « ~ . Ss aire c 


machine speeds ; 
} of the monthly engineering department reports, 


. , 5 which are prepared on IBM tabulating 
In preparing instruction manuals machines. The quickest, easiest way &y 
of getting them, IBM finds, , 


Kodagraph Autopositive Film is used for another ; 
is to make intermediates 


job—to reproduce printed handbook material 


on Kodagraph Cont: 
. including halftone illustrations, “ it 28 “a ”, 
or Autopositive Paper 
line sketches, diagrams and text. ee 
And in doit *t hold and from them run the 
An doing so, olds 


tho Seintect Une required number of 


keeps cl direct-process prints. 

° eeps Close 

lines from fill- When the reports 

ing in. As a re- are on big sheets, 

gules the disoct. a reduced-scale negative is 
process prints made. This is then exposed on Kodagraph Contact 
which IBM makes from Autopositive Film interme- Paper...and a positive intermediate is made directly. 
diates are sharp and clear in every detail . . . easy for When no reduction in size is necessary, a Koda- 
customer-trainees to follow. grap Autopositive intermediate is produced. 


. Kedagraph Achopoettive id eterials 


“‘THE BIG NEW PLUS” in engineering drawing reproduction 


MAIL COUPON FOR FREE BOOKLET 


Welte today for a free Eastman Kodak Company 
copy of “Modern Draw-\)3 Industrial Photographic Division, Rochester 4, N. Y. 


ing and Document Gentlemen: Please send me a copy of your illustrated booklet 


Reproduction.” It gives , giving the facts on Kodagraph Reproduction Materials 


complete details on the ae 
revolutionary line of soa = _— ' yA 7 
Kodagraph Reproduction 2 — ~ —_— 


Materials, which you, or 


o 


_ your local blueprinter, can 





process cont eniently, 
economically, 
TRADE -maeK 











Conailde _ 


the advantages you get witha” 


& 


r a d « * * « This Bobbin Type Coil 


is supplied to clock mak- 
ers: Some use 372 
others may specify 382 
or 402 wire; Deep wax 
or lacquer impregnation; 
s enamel, formex, or ny 
This coil form with 128 threads ¥ " } lon wire insulation. At 
per inch on the O.D. shows how . Coto, it is usual to work 
: to close tolerances. 
nylon’s machinability permits 
close tolerance work. Machining 
coil forms from nylon rod has 
resulted in greatly increased 
strength of threads 


Because of the STRENGTH of nylon rod, bearing retainers 
and screws are being machined from it. WEAR RESIST- 
ANCE is important for parts like gears; and where lubrica- 
tion is difficult, nylon gears are outlasting metal gears by 
as much as 2 to 1. The SELF-LUBRICATING properties of 
parts machined from nylon rod contribute to long and 
QUIET OPERATION of gears, bearings, thrust washers, etc. 
The production advantages of nylon rod are tremendous— 


Rush Production—No waiting for costly molds when 
you machine parts from nylon rod. 


Design Flexibility—You can change a part's design by 
merely changing the machining set-up 


Close Tolerances —Particularly in heavy cross-sections, 
machining gives closer tolerances than are possible by 
molding nylon 


New Folder Contains Complete Informa- 
tion on sizes, nylon formulations and 
colors available, etc. Write for your copy. 


OLYMER CORPORATION COTO-COIL/ 
Reading, Pa. B las Tuom! 


N Y L oO N & When you need electrical coils, why 


SS not take advantage of 34 years of ex- 


T 7 r L Oo N perience, engineering competence, and 


modern production facilities. Coto coils 
are built for you, to your specifications, 


Grou COTO-COIL 


. 
PA 
tubing COMPANY 
coir SPECIALISTS SINCE 1917 
Originators of Nylon Rod and Strip | 65 Pavilion Avenue Providence 3, R. 1. 
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ae sat? time...speed production 


Rivets 


Here’s Douglas Aircraft Company's AD Skyraider, 
the standard attack weapon on all classes of U.S. Navy 
carriers. In continuous production since 1946, these 
rocket-firing attack bombers were first used in combat 
in Korea where they have proved their worth in strikes 
against ground installations in support of our troop 
operations. 

Flying from carriers like the Valley Forge and 
Philippine Seas, these planes have demonstrated the 


effectiveness of this versatile Douglas design. To date, 


COMPANY 
A Division of Townsend Company 
231 WINSTON STREET + LOS ANGELES 12, CALIP. 


Propuct ENGINEERING Jury, 1951 


on Douglas Skyraider 


multiple variations of the airplanes have been manu 
factured, and in each design, Cherry Blind Rivets are 
specified in the fabrication of elevators, dive brake 
assemblies and other important parts. 

Douglas, like many other top-flight companies, uses 
Cherry Rivets to help make their hard jobs easy. In 
the production scene at left, notice how Cherry Rivets 
are used to close off the inner skin of the dive brake 
assembly 

Cherry Rivets are installed by one man from one 
side of the work. They eliminate the two-man crew 
used to buck solid rivets. It’s a pulling action that does 
the work—no exploding, no twisting, no hammering 

Ideal for box sections, tubes, ducts and other “hard- 
to-get-at” spots, Cherry Rivets speed assembly—save 
man hours—cut unit costs. If you're not familiar with 
the time-saving potentials of Cherry Rivets, take a 
moment now to write for full information. 


CHERRY RIVET COMPANY, Dept. © i 
231 Winston Sireet, Los Angeles 13, Calif 


Please send me, free of charge, your 1951 Condensed Catalog of 
Cherry Rivets 


NAME___ _ . TITLE 
COMPANY _— __ STREET 


cITy. ZONE STATE_ 








Class 2510 
Basic Starter 
Mechanism 


DESIGN LEADERSHIP IN THESE FEATURES 


of casseiion. quick-break contact 4/ Dependable melting alloy type 


mechanism overload protection —trip-free 


of Single or double pole construction ee 
Definite trip indication 


of Double break contacts of fine silver 


oY Mod : Interchangeable overload relay 
ern styling units accessible from the front 


of Straight-through wiring with con- 
Y Opent 


venient terminals and generous ype starter can be used with 
wire space standard switch box and flushplate 


T COMPANY 


DETROIT ° MILWAUKEE * « Los ANGELES 


SQUARE D COMPANY CANADA LTD., TORONTO e SQUARE D de MEXICO, S. Ave MEXICO CITY, 0 F. 
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Water-tight and dust-tight 


General purpose Water-tight and 
enclosure— with dust-tight enclosure with pilot light 
or without pilot light 


RATINGS 


Double pole: 
1 H.P., 115-230 volts A.C or D.C 


Single pole: 
1H.P., 115- 230 volts A Cc. and 


Vo H.P., 115 - 230 volts D.C. 





orter 
d with standard 


Flush mounting. Basic st 
enclosure. For hazardous mechanism can be use 
locations — Class 1 switch box and flush plate— 
Group D and Class ll or with flush plate only for 

. Groups E, F and G. zaacnine tool cavity mounting. 


Explosion-resisting 


Write tor Bulletin 25108 


Address 4041 N. Richards St., Mlwaukee 12, Wisconsin 


Square D Compe *y, 
Watch for 
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JUST PUBLISHED! 


NOMOGRAPHIC 
CHARTS 


« timesaving charts for 
plyfying and speeding up engineer 
mputations The charts apply 

t nd general engineering 
r hanics, and thermo 
‘ ‘ problems. They 
irate in the range between slide 
il computations and exact numerical 
mputations, and each is followed by 
an explanatory text 
By C. Albert Kul- ¢ 
mann, 244 pages, 

$6.50 


DESIGN OF 
MACHINE 
MEMBERS 


Explains the theory 

* together with the 
practical applications, 
of designing the various 
1 t a) operating 








elemer 


ll tion 


oints 


ts in U : hine-parts « 
screws spur bevel and 
; screv recrs, ete B Alex. Vall " 1 
We can—whether you need a few parts Venton 1. Doughtle, Prof. of Mech. Eng. 
oune ° ° Univ. of Texas. 3rd Ed., 500 pages, 346 

or more than a few million. Design? itlus., $6.00 


Tooling? We'll take care of it, along with 
any other problems that come up in f ELECTRONIC MOTOR 


producing Alkyd or other thermosetting and WELDER CONTROLS 


plastic parts. If you need parts with the Gives detalied explanations of the clr. 


* cult operations of the tube-operat 
and resistance weld 


excellent characteristics of Plaskon Alkyd, pe an, gg lh ead eye J 

one of our engineers will be glad to 
talk facts and figures with you. Just 

write, wire, or phone. Or let us know electronic ampledyne 

rubbe alendar ontro 

when you'd like to have our plane and t y George M. 

‘ - d ‘ ‘ aoe, Sees ram 

y , © ice 242 G . lee. * . 

pilot whisk you to our plant to disc uss ~Wi—_ 

your parts problems. No obligation, 


$6.50 
naturally. MECHANICAL 
ENGINEERS’ 
HANDBOOK 


New 5th Edition 


Provides practical data on every branch 
of mechanical engineering—fror aer 
s to mechanical refriger 
“ generation to welding 
tt s t t sting and 
aterials in th bth edit 
echanica, aircraft jet pu 
s, industrial supersonics, rocket fuels 
any more. Edited by Lionel S. Marks. 
Gordon McKay Prof. of Mech. Eng., Em- 
eritus, Harvard Univ. Sth Ed., over 2200 
pages, 1500 illus., $15.00 


the 





SEE THESE BOOKS 10 DAYS FREE 





McGRAW-HILL BOOK CO., INC 

330 W. 42nd St., N.Y.C. 18 

Send me book hecked below f 10 days’ ex 

amination on approval. In lf s. I will pay 

for the book I keep, plus a f ents for de 

return unwanted book Dost paid 

} Kulmann—NOMOGRAPHIC CHARTS, $6.59 
Vallance & Doughtle—DPSIGN OF MA 

h . CHINE MEMBERS, %¢ 

when you look for i } 3. Chute—MOTOR & WELDER CONT., ¢ 


)} 4. Mark MECH ENGINEERS HDBK 
o ‘ae $15.00 (payable $ n 10 a $5 
plastic moldings, Be : monthly 


Print 


look first to... —.. Name 
Address 


City 
Company 


Position PE.7 
This offer applies to U.S. only 











plastic research products, urbana, ohio 
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SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


MOTORS 


Compactly designed, 
copacitator-type 


Series motor suitable for 
many intermittent duty 
applications where space 
and weight cre impor 
tant considerations. 


Completely enclosed motor 
with ball beorings insures 
operating continuity inpsmp 
ond similar applications. 


induction motor for . 4 Heavy-duty turbine 
wire recorders, elec- driven by a high- 
tronic tube cooling, $i speed universal motor 
and similar services. for commercial va- 

cuum cleaner service. 


@ Successful operation in many thousand motor-driven 
products and devices— over a period of 36 years — has 
proved the thorough reliability of Lamb Electric Motors. 


The long life and dependable day-in and day-out service 
for which Lamb Electric Motors are known, results largely 
from the fact that they are designed to provide the exact 
electrical aad mechanical requirements for each product 
they drive. 


This special engineering assures the motor qualities essential 
for top product performance and usually results in savings 
in space, weight and cost factor. 


THE LAMB ELECTRIC COMPANY ¢ KENT, OHIO 


THEY'RE GOING INTO AMERICA’S ines? PRODUCTS 


Planetary inbuilt speed 
reducer permits a straight- 
line drive, symmetrical 
construction; insures 
good performance. 


Series universal motor 
with inbuilt gear 
reduction and drive 
shaft ot right angles 
te armature shoft. 


Elecleie 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 
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Standard Weldless Ring Blank 
rolled to close tolerances for con 
wersion to a tabje rack spiral bevel 
ring gear for a boring mill 





STANDARDIZE ON 
STANDARD FOR 





Ce 
WHEEL MILL PROD » 
. 
Pe 2 
~y\)'B STEEL CASTINGS, 
Er, 
. Yo >\ 
WELDLESS RINGS, “ae 


, LWT 


a 
, FORGINGS, 
an a 


= 
ve ’ FLANGES, ‘a 
CA 





Finish-machining the ring ¢ 2ar on a Niles vertical boring mill. 
Teeth have already been cut. 


















STEEL WORKS ROLLED GEAR BLANK 


THIS RING GEAR 





The finished ring gear. Uniforin 
metal structUre assures high pre 
cision in gear tooth form and di- 
mension 


‘ 


The job of the table-rack spiral bevel ring gear on a 
modern boring mill is rough, rugged and responsible— 
and the only way to get the essential physical properties 
in the gear is to have them in the blank. Strength—to take 
the stress and strain of high-speed production with 
deep-cutting carbide tools. Uniform structure—to permit 
the precision machining that is the basis of precision 
operation. Accuracy in dimension—to save machining 
time and waste. 

Standard Steel Works blanks meet every requirement. 
Starting with steel produced in Standard'’s own open- 
hearth furnaces, the rings are rolled to close tolerances 
to develop every desirable property inherent in the metal 
... heat treated to further improve service characteristics 
If you have a ring-gear problem, Standard blanks may 
provide the solution you are looking for. You'll find 
Standard an ideal supplier—big enough to handle the 
most demanding jobs . . . small enough to make every 
job a matter of direct personal concern. 


STANDARD STEEL WORKS DIVISION 
Burnham, Mifflin Township, Pennsylvania 


BALDWIN -LIMA-HAMILTON CORPORATION 
Philadelphia 42, Pa. © Offices in Principal Cities 





Niles 10-foot hydraulic feed vertical boring 
mil}; table is driven by the gear shown. This is 
a high-production machine, for use with car- 
bide tools—which calls for high strength in 
the drive gear. 








IMPORTANT DATA ON 


RACINE | | UNIVERSAL 
HYDRAULIC | Qlerxilde METAL HOSE 


for conveyance of gases, liquids, semi-solids, 

PUMPS dust, etc.—for moisture-proof armored con- 

j duit and control casings—and many other 

Square-locked applications. 
Flexible 


Tubing \_ 








Interlocked Flexible Hose 
(unpacked or packed) 


interlocked High-Pressure 
Flexible Hose 


Couplings 


WIA 


Less valves and controls in a circuit provide easier 


- : tis / 
installation and lower initial costs. 


Seamless / Engineering 


RACINE “Variable Volume” Pumps eliminate tog — 
Flexible Hose 


relief valves and extra piping. They reduce horse- Diesel Engine 
power requirements and avoid excessive heat Exhaust Hose 


Be i oe eae a) Monet A raae 


2 ver-d f “Serv . 
losses. Over-all cost of motor and reservoir Write fer 


is usually reduced. Efficiency is high because CATALOG U-101 — Just Published 
RACINE Pumps “put all of the oil to work.” 








A wide range of governor controls provide 
pumping action at the proper pressure and vol- 
ume to handle any given job most effectively. 


2145 South Kedzie Avenve Chicago 23, Iilinois 








These interchangeable governors are an exclusive 


RACINE feature. 





PALNUT 


SELF-LOCKING NUT 





INPUT HORSEPOWER 








Chart above illustrates power consumption on a typical 
machine tool. Black area is power used with a No. 2 
RACINE “Variable Volume” pump controlled by a pres 
sure compensated feed value. Area in color is power wast- 
ed by a constant volume pump, bypassing most of its 
volume through a relief valve duriag the feeding cycle. 


OTHER RACINE HYDRAULIC PRODUCTS 


Four-Way Pressure Boosters Pump & Reservoir 
Valves Units 


oe as a Fucure PALN UT iocmman 
RACINE omer " NUTS and FASTENERS 


Pa) , 
“THE PALNUT COMPANY 10 Cordier St. levington 11, NA. 


ed 
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Despite the emergency you are probably doing some long-range 

planning exploring the possibilities of the day when all-out 

production of civilian goods will again demand emphasis on 

advanced design 

In exploring the possibilities of your products’ future, it will 

pay you to remember this basic truth: Fine machines begin 

with fine bearings and ‘‘fine bearings” is simply another 
way of saying Ahlberg Bearings 


For more than four decades design engineers have found 

that Ahlberg Bearings offer outstanding opportunities 

for improving design, increasing stamina, reducing 
maintenance and cutting cost 

Of course, right now, carly delivery promises on con 


military requirements are next to impossible, but 
there's never a shortage of sound engineering 


ee A L L B € A a i be G & service at Ahlberg. Please feel free to ask for it 
at any time. Ahlberg Bearing Company 


ENGINEERED AND BUILT FOR THE WORLD'S FINEST EQUIPMENT 3025 W. 47th St., Chicago 32, Illinois 


AUTOMOTIVE...INDUSTRIAL...AIRCRAFT...MARINE... ARMAMENT 


Propuct ENGINEERIN Jury, 195] 281 





Delta Tools 
get Dependable Power 





For a number of 

years Electro 

Machines has 

furnished many of 

the electric motors 

used to operate the 
world famous line of 
Delta power tools, sold 
by the Delta Power Tool 
Division of the Rockwell 
Manufacturing Company. 


A Doerr motor is 

shown here in a typical 
application on a 17” Delta 
Drill Press, well known for 
top performance and reliability. 
Doerr Motors, built by Electro 
Machines, Inc., are used as 
standard equipment by many 
of the foremost machinery 
manufacturers. The advantages 
of using this reliable product 
deserve your 

investigation. 


*TRADE MARK 


NORT?* THIRD STREET 
CEDARBURG, WISCONSIN 
Sete ™ ae 


ELECTRO 


MACHINES 
Standard or De 
signed to Your 
Specifications 





7 VULCAN 


ELECTRIC HEATING UNITS. 


Finned 
Strip 


For blower type 

electric unit heaters, as 

oven or space heaters in dryers, 

pump rooms, etc., where sheath temper- 
atures will not exceed 750° F. 


CONSTRUCTION 


Sheath of one piece rectangular tubing. All fins ave in 
close contact with the surface of the heating element, thus 
assuring efficient heat transfer 


Sheaths are rust-resistant steel. Terminal screws are stain- 
less steel 


Heater coil nickel chromium wire, insulated from inner 
sheath wal! with a refractory 


15 stock lengths, from 500 watts, 10'2” overall to 3250 
watts, 41'2” overall, for both 115 and 230 volts 


VULCAN ELECTRIC CO. 


DANVERS 18, MASS. 





the mokers of Vulcan Electric Soldering Tools, 
Solder Pots, Glue Pots and Branding trons 





—— 


FLOW CONTROL VALVE 


for Cylinder Speed 


Adjustments 
OVER A 
WIDE 

RANGE 


IN AIR OR 
HYDRAULIC USE 


The Pneu-Trol Flow Control Valve combines an 
efficient Stainless Steel FLOATING BALL CHECK 
which opens and closes at the slightest change 
in flow direction, with a Vernier Type VARIABLE 
NEEDLE ORIFICE adjustment in ao compact con- 
trol which has widened air and hydraulic cylin 
der application by providing precise control of 
cylinder action. Modifications of the Pnew-Trol 
Valve are available as Plain Check, check with 
Fixed Orifice (orifice drilled by customer in the 
Standard Check Valve), Needle Valve and Veloc 
ity Limiting Check, as illustrated of left. Al! 
Pneu-Trol Valves are made from bar stock in 
brass (up te 1000 psi) or steel (5000 psi) or 
other body metals to your specifications All 
internal parts are Stainless. All vaives available 
in 5 sizes—'", 44". 4", 2", and 34” 
Attractive prices — immediate delivery 
Write for illustrated circular and price list 


FONG UNDER ANCL AF 


Pneu-Trol Devices, Inc. 
1428 N. Keating Ave., Chicago, Il. 
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Grad UR No. 9 
+4 Phosph - 950 
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Copper « 5% Ti 
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Spring® 
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stand 
piophroo™* ing ion 
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ON AMMO! 


FAST’S COUPLINGS 
cost you less to 
own and operate 


ON BILLET MILL SINCE 1923 


ast’s Couplings cost you less per year because they normally out- 
last the equipment they connect. That means their reasonable cost 
ON GAS BLOWER SINCE 1920 can be spread out over 20 years or more... assuring low-cost service 
without excessive maintenance costs! 
Fast’s basic design is foolproof! Instead of a perishable oil seal, Fast’s 
are the only couplings to use a permanent metal-to-metal closure. Oil 
is always maintained at a safe level . .. whether the coupling is running 
or standing still . . . and dirt cannot get in. Fast’s Couplings are com- 
pact, yet large enough to stand up under punishing service for 20 years 
or more! 
When you specify Fast’s Couplings, you get Koppers’ valuable en- 
gineering service. In many cases where a special 
coupling appears necessary, Koppers engineers can 
i modify a standard Fast’s and save you money! Get the 
By facts on Fast’s Couplings. Mail the ; 


coupon for your copy of Fast’s free 


- COMPRESSORS SINCE 1922 


Mail Coupon for FREE Catalog ks tei iia 


—=/ , , 
KOPPERS CO., INC., Fast's Coupling Dept., KOPPE RS 
237 Scott Street, Baltimore 3, Md. 
Gentlemen: Send me Fast's Catalog which gives detailed descrip- 


tions, engineering drawings, capacity tables and photographs. 


Name 


THE ORIGINAL 
GEAR-TYPE 


Company oe . 
Address . : Se eReeteeeeeee eee 


City 





INDUSTRY'S STANDARD FOR 31 YEARS 
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We tabtaithe difficult production jobs 
+ off your shoulders. Roll forming equipment 
tli eae pobatitp sition... 
sized, notched and punched to your 
specifications. Shapes are rolled with dies 
thet are grodidioe-mede ta our own plont. 
Write for descriptive brochure. . 


ROLL FORMED. 
OAR 
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EDISON 


THERMOSTATS operate 
quietly for years, free 


from outside contamination 














Sturdy glass is the perfect enciosure to pro- f good design 


tect the fine mechanism of these EDISON . 


7 . Q) a a 
Thermostats. Sealed -in- glass means freedom 

from powdered particles, corrosive gases, Cali f good steel ) 
bration drift and contact arcing. And, since ao 


the entire unit is isolated in an inert gas, time ? d treatment ) 











(measured in years) has no apparent effect, 





whether the contacts operate every few seconds os satisfaction 


or remain dormant—as in fire alarm devices 





If you are a design engin- 
EDISON THERMOSTATS are available in eer seeking success with 
several standard mountings. Send for steel components, you 
free Builetin No. P-3009. 


SPECIFICATIONS 
Vibration 031” amplitude at 60 cps. your goal on every page 
Impact 50 g. se ave > 
Contact load 8 amperes mox. to 250 V. ac/dc of this 72 page booklet. 
Temperature 320° C max 


will find help towards 





Write now for “3 Keys to 
Satisfaction” —it is valu- 
able and it is free. 

FOR SOLIDS FOR LIQUIDS 


a Climax Molybdenum Company 
Foca O.Eison.. “erly 


INCORPORATED Please send your 


Instrument Division FREE BOOKLET 
West Orange * New Jersey 3 xevs TO SATISFACTION 











OTHER INSTRUMENT DIVISION PRODUCTS 
Sealed Time Delay Relays + Sensitive Relays + Electronic Temperature 
) 


« * Critical Temperature Monitors + Electrical Resistance Bulbs 


YOU CAN ALWAYS RELY ON EDISON 
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Factory application of Anchor's exclusive Ductile 

Sleeve Coupling is your best insurance against 
jeaks or blow-olfs. Our superior grip gives you a 
plus margin of safety and a minimum time loss due 
to lay-up of equipment. 

Here's how it works (referring to the illustration): 
Cover stoc’ ‘) is removed from the hose by grinding 
and buffing. Juctile Sleeve (C) is slipped on the end 

Camp-type Couplings of the hose over the bare wire. Coupling body (A) 
with steel insert (B) attached is placed in position on 
the hose. The coupling is then swaged radially on 
the hose, imbedding the ductile sleeve into the inter- 
nal grooves of the coupling shell (E) and into the 
mesh of the wire braid reinforcement (F). This is the 
exclusive Anchor patented grip. 

Some of the applications of Anchor high-pressure 
flexible oil lines include high-pressure riveting, road 
machinery, snow plows, coal mining machinery, ma- 
terial handling machinery, machine tool applications, 
agriculture, railroads, oi] field machinery, liquefied pe- 

Pee Sopa troleum gas, lubrication and various other installations. 


Clip coupon to” company letter ‘head 
—and mail TODAY! 
“ia 
| ANCHOR COUPLING CO. INC, Dept. PE41 
Libertyville, Mlinois 


; 1 want gi d-information on cost-cutting Anchor Ductile Sleeve 
NPTF Straight Adapter 45°-90° Adapter Unions | Hose Couplings. Please send me Bulletin No. 48, 


Unions 





| 


Pw A)o)imin a 








Other styles of related fittings 
available for piping ins{ellations 


PM ie e] meielt) 181, icmeem i, ie 


Bro 
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BOLTS, NUTS AND LOCK WASHERS 


MACHINE SCREW IN TAPPED HOLE 








RIVETR<G IN HARD-TO-REACH PLACES 





MACHINE SCREW IN THREADED INSERT 


and + multiply it by MILLIONS! 
= i 


€ 

A simple idea — Self-tapping Screws — 
originated 35 years ago by Parker-Kalon — 
becomes more important to industry every day. 


The idea is simple—hardened screws that will drive into metal or plastics just 
as wood screws drive into wood—to save the time and equipment required for 
tapping, riveting, and nut-running. 

But its accomplishment is far from simple. The foundation of P-K leadership 


was its success in mastering the diflicult problem of mass-producing screws 





possessing the proper balance of hardness and toughness. It is the reason the 
names Parker-Kalon and Self-tapping Screws are synonymous today. 

AN Your savings with P-K Screws—at each fastening point—are measured in 

IF IT's P.K «: Ox. minutes or less. But these minutes—multiplied by millions of fastenings—mount 
ee rapidly. They total a big saving—a saving you can’t afford to overlook with 
a production demands soaring, production costs at an all-time high, 
and with a squeeze on profits. 
Why not let a P-K Assembly Engineer help you to plan your DO, or other 

assemblies, in order to take full advantage of the economical Self-tapping method? 
Parker-Kalon Corporation, 200 Varick Street, New York 14, New York. 
Sold through Accredited Distributors. 


The Oniginel) 
PARKER-KALON, SELF-TAPPING SCREWS 


A TYPE AND SIZE FOR EVERY METAL AND PLASTIC ASSEMBLY 


Propucr ENGINEERING Jury, 195] 














From ordinary plant <r line pressure, Miller Boosters produce hydrauli¢ 
pressures (fiom 200 to 10,900 psi) for driving one or more hydrauli¢ 
work cylinders simultaneously ar from 30 to 450 strokes per minute. Ordine 
arily, the booster operates one stroke for each stroke of the operated work 
cylinders. 
Used in place of conventional type hydraulic pumps, Miller Boosters savé 
space and weight, permit convenient portability and are easier and les@ 
costly to install, operate, and maintain. Also, they hold pressure indefinitely 
-without the motion and heat generation of ordinary pump circuits. 
Used in place of air cylinders, the booster driven hydraulic work cylinder, 
which can do the work of an air cylinder ten times as large and heavy, saves 
space and weight at point of application of cylinder thrust—since the booster 
itself can be mounted separately—away from the hydraulic work cylinder— 
and either on or off the equipment or machine. 
In many installations, the popular Miller Dual Pressure “Air Miser™ Booster 
saves up to 95% of the air normally consumed by direct-driven air cylinders. 
A wide selection of sizes, pressure ratios and mounting styles are available 
for the first time at low cost on a normal delivery schedule because Miler 
Boosters are built up from stock Miller standard cylinder parts to eliminate 
costly designs, patterns and castings. 


Full Details In Miller Bulletin B-200 Sent FREE On Request 


OTHER MILLER PRODUCTS INCLUDE, AIR CYLINDERS, 14" to 20" BORES, 200 PS! OPERATION; LOW 
PRESSURE HYDRAULIC CYLINDERS, 114" TO 6" BORES FOR 500 PSi OPERATION, 8" TO 14" BORES FOR 
250 PSI; HIGH PRESSURE HYDRAULIC CYLINDERS, 114" TO 12" BORES, 2000-3000 PSI OPERATION. ALL 
MOUNTING STYLES AVAILABLE. 


MILLER MOTOR COMPANY 


2002-04 N. HAWTHORNE, MELROSE PARK, ILL. 




















CLEVELAND — PITTSBURGH — PHILADELPHIA — DETROIT — YOUNGSTOWN — BOSTON 
HARTFORD —NEW YORK CITY DAYTON—ST. PAUL— FORT WAYNE—INDIANAPOUS 


° MILW AUKEE — NASHVILLE — SEATTLE — LOS ANGELES — SAN FRANCISCO —BALTIM: 
Sales and Service from coast to coast om 
ST. LOUIS and OTHER AREAS 





~ PRODUCTS OF 


ENGINEERING 
COMPANY 


725 CUSTER AVENUE 
EVANSTON, iLLINOIS 


-ELaeahah i 
a , b: ‘ 
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Ws: FOR OUR ENGINEERING COOPERATION AND 


FURTHER DETAILS 


through moving pipe lines 


@ WHEN YOUR PROBLEM is conveying STEAM, AIR, WATER, OJL, 
etc. under high or low pressures through moving pipe lines or to equip- 
ment in motion, it pays to use sofe, dependable Fiexo Joints. Designed 
for 360 swivel movement, they combine the flexibility of hose and the 
strength of pipe ... assure full, free flow at all times. 


FEWER PARTS ... LESS MAINTENANCE 

Precision-made Flexo Joints contain just four simple parts com- 
pletely enclosed from grit and dirt — no springs . . . no small or com- 
plicated parts .. . no ground surfaces to wear 


IMMEDIATE SHIPMENT ... ALL STYLES, SIZES 
Made in four styles for standord pipe sizes from 4" to 3”. 
No need to worry about carrying stock. Flexo Joints are sent where 
they're needed when they're needed. 


WRITE FOR COMPLETE LITERATURE 


FLEXO SUPPLY CO., Inc. 


4650 Page Bivd. St. Louis 13, Mo 
In Canada: S. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto 13, Ont 


NEW BOOKLET! 
PRECISION 


“INVESTMENT CASTING” 


.-eits uses 
and applications 


For design engineers 
and production 
executives 


Here is o 12 page definitive 
treatment in words and pic- 
tures of the precision INVEST- 
MENT CASTING process. 


For close tolerance ports in 
difficult-to-machine metals, and with intricate contours... INVEST- 
MENT CASTING is the fastest... the least expensive... one of the 
most occurate methods of production. 


Write for your free copy on your business letterhead. 


INVESTMENT CASTING CO. 


319 CHESTNUT ST. NEWARK 5, N. J. 
PRECISION CASTINGS 
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A portion of the elaborate quality 
control equipment in use at Accurate 


’ 


-.. and it lowers 


the 


THE uniformly high quality of Accurate springs . . . 
their rigid adherence to the customers specifications 

. are the natural result of the combination of skilled 
springmakers and the most modern springmaking 
machines plus painstaking quality control proce- 
dures. Quality control is just one of the features of 
Accurate service. Certainly, we could “get by” with- 
out it like so many other spring manufacturers do 
But we have found it pays off handsomely for our 
customers and ourselves. The customer gets uniform- 
ly good springs with savings in time and money be- 
cause there are fewer rejects and assembly runs more 
smoothly. We come out ahead because our customers 
are pleased and we're not subjected to a flood of 
substandard “returns.” In the overall, it means lower 
costs for everyone. 


_ AA - ; P 
CUE TAU COLL Of 4 Anes 44 Ug? 


The best way to find out what we mean is to give 
us a trial. For a quotation just send a drawing and 
specifications or, if you prefer, Accurate engineers 
will be pleased to give their assistance in developing 
new or improved design. ACCURATE SPRING 
MFG. CO., 3815 W. Lake Sr., Chicago 24, Illinois 


Write for your copy of the new revised 
Accurate Handbook of Technical Data on 
Springs. This booklet has been out of 
print for some time and if you have 
previously requested a copy and have 
not received it, we would apprecicte 
your asking again 


At 


VRVPVVEDVVPR VNR 


OS EEE ESL eS eS] 
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MUELLER BRASS CO. 
600 series f// a better 


bearing bronze 


hard-to-get tin 


If you use gears, connecting rods or other parts of bearing metal in your 
products, it wil! pay you to investigate Mueller Brass Co. “600” series, a 
forgeable bronze thai contains no critical tin. This bearing metal outperforms 





phosphor bronze and other bearing metals and will save you money in your 

Four tynical parts forged 

: from Mueller Brass Co. *600" 
plicated shapes and produces a forging of close-grained homogeneous struc- series Bearing Bronze. 


applications. "600" series bearing metal can be forged into relatively com- 


ture impossible to get in a casting. The forged shape is closer to finished 
size than a casting and requires less machining. “600” series alloys have a 
low coefficient of friction, a tensile strength 22 times greater than cast 
phosphor bronzes and a high resistance to corrosion. “600” has a 25 year 
record of outstanding performance on some of the toughest bearing appli- 
cations. There is a “600” series alloy with the properties to fit your bearing 


metal needs . . . write today for further facts. 


MUELLER BRASS CO. 


PORT HURON 16, MICHIGAN 
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MICRO-FOG Lubricator 


REVOLUTIONARY PROGRESS 
IM AIR LJNE LUBRICATION 


This new Micro-Fog Lubricator by “The Pioneer in Oil Fog Lubrication” breaks 


each drop of oil down into extremely fine uniform size particles (dia. 2 microns 
—.00007874”—or less) that REMAIN IN SUSPENSION for an indefinite period 


of time. 


> 


tion to units served is no longer a critical factor. 


Micro-Fog travels far greater distances. Location of lubricator in rela- 


Micro-Fog can be uniformly distributed to several outlets—serving mul- 


tiple units operating simultaneously. 





OIL, 





KIZEP | 


Accomplishes more thorough lubrication. Co1a- 
pletely automatic. Fully-visible oil feed and 
supply. 








Product of years of research and development, 
plus over 20 years know-how in air line lubrica- 
tion. Fully field-tested and approved in many 
industries. 


Ideal for high speed grinding spindles...small air 
tools...gear boxes...multiple taps & drills...air 
sanders...many other exacting applications. 


Write for BULLETIN 425—C. A. Norgren Co., 228 Santa Fe Drive, Denver 9, Colerado 











minutes delivered into the air stream, if required. 


Possibility of flooding lines or equipment is reduced to the very minimum. 


Air flow requirement is greatly reduced. Constant, uniform delivery of 


oil fog is precision-controlled—down to as little as one drop in 20 


How the Norgren Micro-Fog is 
created: Air entering lubricator 
picks up drops of oil fed into 
oir stream, creating an oi! fog 
in the bowl. Heavier porticles 
of the oil fog ore returned to 
the oi! supply. Only the finest 
particles of .00007874" in di 
ameter or less, representing 
only 5% of oil flow seen 
hrough sight gloss, is carried 
into the air line 





Lubricators, 


Regulators, Filters, 


Relief Valves, Check Valves, 
Air Governors, Needle Valves, 
Hose Assemblies and Couplings. 





25 YEARS OF HELPING AIR POWER SERVE 
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B; replacing rigid pipe connections to the dryer 
cylinders of this paper machine with sections of 
CMH Flexible Metal Hose it was possible to re 


duce maintenance and minimize paper spoilage 
due to improper drying. In the rigid pipe hook-up, 
vibration in the machine caused early failure 
of the packing in the rotary joint. Steam loss 
through the damaged packing and its attendant 
temperature drop resulted in insufficient drying, 
necessitating the discarding of this paper. CMH 
REX-WELD corrugated, braid-covered, bronze 
hose installed as steam inlet and condensate re- 
turn connections to the rotary joint absorb the 





vibration and end this damage to packing. In ad- 
dition, the flexible metal hose corrects for mis- 
alignment, takes any normal motion in the system 
and absorbs thermal expansion and contraction. 
Designers can forestall operating complaints of 
this type, by designing CMH Flexible Metal Hose 
into their products or by specifying the use of 
CMH Flexible Metal Hose. In all connections sub- 
ject to vibration, misalignment, flexation, or ex- 
pansion and contraction the motion can be ab- 
sorbed by CMH Flexible Metal Hose. There is a 
size and type to meet every need. Write for com- 
plete information and descriptive literature. 








Flexon identifies 
CMH products that a 
have served industry 

for over 49 years. ® 


CHICAGO METAL HOSE Corporation 


1351 S. Third Ave. * Maywood, Ill. * Plants at Maywood, Elgin, Rock Falls, and Savanna, lil. 
In Conada: Canadian Metal Hose Co., Ltd., Brampton, Ont. 


ONE DEPENDABLE omnes 
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» FIRST to investigate the 


y Phenomenon of Magnetism 


(Dr.. W liam Gilbert 
1544- 1603 


This great English physicist and physician 
to Queen Elizabeth is universally recog- 
nized as the ‘‘father of electricity."’ He first 
advanced thé hypothesis that the earth 
itself is a great magnet, and confirmed his 
ideas by various magnetic experiments. The 
gilbert, C.G.S. unit of magnetomotive force, 

: named for him. . 





their products . . . more companies are 

Ohmite rheostats for their own use . . . than 
other make of rheostat on the market, today. 
reason for this industry-wide prefer- 

ence for Ohmite rheostats is their proven depend- 
+.» their ability to give extra years of unfail- 

















é S S ® f 

' OHMITE 

- RHEOSTATS « RESISTORS 
TAP SWITCHES 








Four star performers 


in a “ONE TOOLWORKS“OP” 


Here's visual evidence of the Star Performers’ worth to 

the SHOPSMITH ... an amazingly accurate, versatile, low- 
priced electric power tool for hobbyists, maintenance 
departments, and small businesses. With saw blade at full 
speed, coins stand on edge . . . a tribute not only to the precision 
construction of the machine, but to the performance 

of Fafnir Ball Bearings. 


Since the SHOPSMITH operates in both vertical and 
horizontal position and under so many different conditions, the 
Fafnir head-stock ball bearings are an extremely important 
factor to successful operation. 

Putting accuracy into inexpensive equipment is a problem 
that Fafnir has solved successfully on many occasions 
That’s because Fafnir’s experience is not limited to just one 
or two industries Sut is industry wide. The Fafnir 
Bearing Company, New Britain, Conn. 


BEARINGS SHOWN 


The Shopsmith spindle floots on four 
Fafnir pre-lubricated Mechani-Seal Type 
Ball Bearings. Two support the spindle 


in the quill, and two support the inter- 


BALL BE ARI NGS nally splined drive shaft. 


Seek 


MOST COMPLETE fl IN AMERICA 
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How To Design 
Extra Production T 


ALEMITE 


. 


/ 


Nee ubesteicese 


automatic lubrication 


: reduces maintenance, increases machine output 


es 


You add extra production time to your machines by re- 
moving the need to shut down for lubrication ... when 
you design in Alemite Accumeter Automatic Lubrica 
tion! Consisting of a lubricant pump, a distribution 
system of tubing, and force-feed valves for individual 
bearings— an Accumeter System makes lubrication fool- 
proof. It automatically lubricates every bearing on a ma- 
chine . from one central point while production 
continues. Ends the risks of errors or neglect by your 
customers. Assures greater production, lower mainte- 


nance costs, longer machine life! 


No other method has equaled Alemite’s Accumeter Sys- 
tems for sustained acc uracy In metering oil or grease to 
bearings. Tests show no variation in the amount of lubri- 
. even after 73,312 lubri- 
cation cycles, equal to 122 years of twice-a-day service! 


cant cischarged to bearings 


Moreover, lubrication is either fully hydraulic or con- 
tinuous between cycles, thanks to the exclusive Alemite 
“accumulating” feature that prolongs the discharge of 


lubricant to bearings! 


To cover your full range of requirements, there are three 
different Alemite Accumeter Automatic Lubrication Sys- 
tems. Versatile in application, they are adaptable to 
machine. Send now for free bulletin giv- 
ing full data. Alemite, Dept. T-71,1850 Diversey Pkwy., 
Chicago 14, Illinois. 


virtually any 


ALEMITE 


1850 Diversey Parkway, Chicago 14, Illinois . 





MIDGET OIL VALVES 
Fixed output metering 
valves for single lir 
tem serving up to °00 
smal! bearings. Especie\ly 
suited to precision ma 
chines, and wherever 
space is limited 


1e SYS 


ONE-BEARING VALVES 
Oil or grease metering 
valves, with fired or ad 
r single 
» system. Valves for 
any bearing capacity. Sin 
gle syste 
400 bearings 


serves up to 


TWO-BEARING VALVES 
Adjustable output meter 
ing valves foroil orgrease 
Each serves 2 bearing 
Valves fully 
draulically operated 

both load and dischi 

cycles. System handles up 
to 600 bearings. Manual 
or automatic operation. 


ealed 


STEWART 
WARNER 
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REFRIGERATORS 








WASHING MACHINES 














FURNACE BLOWERS 








Oil BURNERS 











WATER PUMPS 





GASOLINE PUMPS 

















DELCO MOTORS 


the best (netting Nae, 


i. 
{A> 
{A , \ 
st, 


i/ VEN \% 
(f-n-E by 


SALES OFFICES: 





your product can have! 


To give the most dependable service, appliances need 
tne most dependable motors. De'co has the engineer- 
ing and manufacturing experience that assures appli- 
ance motors of lasting quality. 


But, just as important to manufacturers today is flexi- 
bility of supply. In fast-changing markets, quick 
changes in motor specifications or delivery dates are 
often called for. Delco meets these requirements, too— 
with an organization set up to deliver what's wanted 
when it’s wanted. 


It is easy to understand why more and more manu- 
facturers are turning to Delco—the best running mate 
your product can have. 


DELCO MOTORS 








Cha ogo 


DELCO PRODUCTS 
Division of General Motors Corporation, Dayton, Ohio 


Cincinnati + ~ Cleveland + ODolles + ODetro# + tHartlord + Philadelphia 











PANS (Ventilating) 
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Geor blank — Centrifugally-cast of Ampco™) 2 
Metal. Note contours on ID. en 


Meter housings ond fluid: ends — 
Seand-cast of Ampco Metal. 


The savings effected by the greatly increased 
production reported on the opposite page 
are typical of results obtained when long- 
wearing Ampco Metal is correctly applied. 
Wear-resistance, compressive strength, high 
impact and fatigue values, excellent bearing 
qualities, corrosion resistance — all these 
are cost-saving properties that make Ampco 
aluminum bronze alloys ideal for longer 
life and reduced downtime in many appli- 
cations. Only a few can be shown here, Con- 
sult your nearest Ampco field engineer, or 


write for complete details. 


{ 
Tear out this couP? ee 


AMPCO METAL, INC., Dept 


Send me your free Ampco 





and general applications of Ampco 
AmpcodmMetal, Inc. 
Milwaukee 46, Wisconsin 


West Coast Plant 
Burbank, California 


Name 


Compan: 


Company Address... 


City... 














WHEN SINGER INVENTED 
THE FIRST ELECTRIC 


for them by KOVEN. Because our two 

\ H'personnel are especially equipped, we can 

fabricate equipm: pars talored to your individual needs faster and often at much 
less cost than they can be produced in your own plant. Call or write today for 

a consultation with a KOVEN representative—no obligation. 

Our complete modern facilitics include: machine, welding, plate and sheet metal, 
galvanizing and painting shops. X-ray equipment insures quality control in 

every KOVEN Individualized Equipment part. 


L. O. KOVEN & BRO., INC., 154 Ogden Avenue, Jersey City 7, N. J. 


Plants: Jersey City, N. J Dover, N. J 


KOVEN FOR INDIVIDUALIZED "EQUIPMENT PARTS SINCE 188! 
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PRODUCED: BEARINGS THAT 
LAST 3 TIMES LONGER 


An example showing ow National Bearing Division 
has helped lick costly maintenance problems 


Ar that’s laden with dust and scale can be 
rough on bearings—as a large Midwest steel 
plant found out with an average of just 2 
months’ service on bearings in charging car 
wheels, and edgers. Replacemeat labor and 
expense were going way out of line, when 
National Bearing Division stepped into the 
picture. 

Our engineers made a special study of this 
mill’s problem. As a result of this study they 
recommended a hydraulic bronze, both for its 
superior anti-frictional qualities and its high 
abrasion-resistance. Special methods of alloy- 
ing and pouring, developed through N-B-M 
metallurgical research, insured sounder and 
denser castings of this bronze —further ia- 


AMERICAN 


creasing its resistance to wear and abrasion. 
Result? These bearings last 3 times 
as long as the bronze formerly 
used! Replacement labor and ex- 
pense took a nosedive. 

This actual example of how National Bear- 
ing Division saved money for a customer 
proves two important points: first, that N-B-M 
has the facilities for thorough research on 
proper alloying, and second, that we have the 
engineering skill to apply the fruits of this 
research to our customer's problems on. . 

Non-Ferrous Bearings and Castings— 
As-Cast or Machined 


Babbitt Metals— 
For every type of 
bearing service 


Bronze Bars— 
As-Cast or Machined; 
Cored, Solid, Hexagon 


NATIONAL BEARING DIVISION 


COMPANY 


4932 Manchester Avenue + St. Louis 10, Mo. 


PLANTS IN: ST. LOUIS, MO. © MEADVILLE, PA. © NILES, OHIO © PORTSMOUTH, VA. © ST. PAUL, MINN. ¢ CHICAGO, ILL.” 
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AMP Trade-Mark Reg, 


304 


S. Pat 


off 


AMP PRE- 
INSULATED 
DIAMOND GRIP 
Trade-Mark 


Solderiess Termrals 
shown, here in. strip 
form for g@oromatk 
machine application 


US. Patent Nos. 2,410,321 


2,379, 567, 2.205.111; 2.468.169; 


2,3%.913 


other U. S. Patents Pending 


Conadion Representativ 
10 Nordole Crescent, Hdrd 


Toronta, Ont... Conoda 








“QUALI ITY 
‘UMIFOR MITY 


ge 


UP TO 4,000 COMPLETE, IN- 
SULATED CONNECTIONS « 
_SiPER HOUR WITRRIGH SPEED<~. 
= AMP AUTOMATIC M. ACHINES® ie 
A aa aceatigd costs. and highest 
oe fea speeds itt-industey are 
-‘ebtitre® thro ah use of AMP 
AUTQ-CRIMBS@ip terminals ni spe~ 
cial AMP_ gif “@rSetectric. machines. 
Each maghiné fycle producés a strong, 
cniforap, covey insulated con, 
negtigy. SO CAPITAL INVESTMENT: 
TRY VEDL Phese sevensnts oe Sui 


> ee gn dsPepstical of see 


SF Ta = ¥f 


sitenigt esice PRODUCTION. 
AND» PERFORM. 4NCE TOBERANCES 


Critical “ebtnieing aiavonoluatts nat r Joa in 
manufacrure of too) of fermibal This applies 
througheur_ wide range ‘of “hand, feot, preu- 
matic or automatio tools Hare are crimping 
devices suitable fureevery type of job at every 
production tevel? 


So. . 


“ mincRAFT- pen oe pebengee INC. 


2100 ®uxtén Street; Morrisburg, Pa, 
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EVERY MAN WHO HAS 
MISALIGNMENT TROUBLES WELCOMES 
THIS SENSATIONAL NEW 


ee 
AJAX DIHEDPAL COUPLING 
2 





@ Ajax Dihedral Couplings eliminate misalignment 
problems. They simplify machine design and cut 


installation time. ; 
New and exclusive Ajax tooth shape provides for Ajcx Floating Shaft Coupling 


maximum misalignmen: up to 7° with tooth clearance 


(backlash) kept to oil film requirements. Long life is THE GEAR TYPE COUPLING 
assured because more tooth contact is maintained THAT HANDLES MISALIGNMENT 


under operating conditions than with any other 


shaped tooth. 30 degree involute splines provide HERETOFORE 


strong basic tooth form. 


Positive oil seals keep lubrication in and dirt out. CONSIDERED EXCESSIVE 


If you use couplings, write for new Bulletin 50. 


AJAX FLEXIBLE COUPLING CO. INC.. 


WESTFIELD, NEW YORK 
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tor Highest Shock Absorbing Capactty 


and Greatest Load Carrying Ability Use 


NORMA-HOFFMANN =, 


ROLLER BEARINGS... 


Performance records in all 
types of equipment prove 
that Norma-Hoffmann Pre- 
cision Roller Bearings have 
the built-instaminatostand 
up under the severest of 
operating conditions. 


Their short, accurate roller 
and cylindrical race con- 
struction provides maxi- 
mum load contact area... 
gives these bearings high 
steady load capacity, large 
overload capacity, and 
high resistance to shock 
and vibration. 





Also available in double 
and single lipped cuter 
ring types. All are inter- 
changeable with standard 
single row ball bearings. 





Whether your bearing re- 
quirements are for original 
equipmentorreplacement, 
these precision-built 
Norma-Hoffmann Roller 
Bearings will give you out- 
standing performance un- 
der the most critical se- 
vere conditions of speed, 
load, shock, and vibration. 


Write for information and 
engineering assistance. 


NORMA-HOFFMANN 
Precision BEARINGS 


BALL e ROLLER e THRUST 


NORMA-HOFFMANN BEARINGS CORPORATION 
STAMFORD, CONNECTICUT 
FIELD OFFICES: Chicago, Cleveland, Detroit, Dallas 


Cincinnati, Los Angeles, San Francisco, Seattle 








EMERGENCIES DONT LAST FUKEVER 


WILL: YOUR PRODUCTS FOR 
THE FUTURE BE READY AT 
THE RIGHT TIME? 


KE 


Now is the time to make plans for tomorrow's 
products. While new or redesigned products 
must be temporarily shelved because of 
shortages, the time is ripe for plans and 
development work. 


And may we make this suggestion. Don’t 
let your product planning stop at the 
drawing board stage. Instead of filing 
these ideas, send them to G. P. & F. 
Perhaps we can offer suggestions for 
production economies. Then let us 





vive you an estimate for tools and 
unit costs and, if they are okay, let us 


build the tools. 


Then you are really ready when the 

“green light” comes. Months of 

precious time will be saved when it 

WRITE FOR really counts. You'll be in produc- 

FREE BOOK tion — jumping the gun over 
Science and Skill in . 6 

aa Mek ts others who are scrambling for 


illustrates many 


Sb. bo. codemers ideas and sales. 
.. gives complete 
data on our fucilities. 


STAMPING © DRAWING 
FORMING ¢  TINNING 
GALVANIZING ©® WELDING 
VITREOUS ENAMELING 
SPRAY FINISHING 
LEAD COATING 


While you are 
planning for to- 
morrow, let us 
produce for you to- 


day. Sub-cortract the 


4 





metal stampings needed 
on your Defense Orders 


MILWAUKEE 1, WISCONSIN y Send blueprints to G. P. & I 


a 


5» 





for prompt quotations. 
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Built to Last 


“How Long Will It Last?’’ This 
question can be one of the most 
important points by which your 
product is judged. Further, the 
motor which you choose may be 
the determining factor. 


Emerson-Electric Motors are built 
to last. Sound engineering and de- 
sign principles, plus rugged con- 
struction have helped to build a 
reputation for long life into numer- 
ous nationally known products. 
These characteristics have also 
made them the standard for quiet, 
efficient, uniform power. 


The wide acceptance of Emerson- 


310 


Electric Motors by domestic, insti- 
tutional and industrial consumers 
is based on a background of 60 
years’ experience. It’s sales assur- 
ance to select motors with /asting 
power. Your inquiry is invited on 
this complete line of motors in the 
1/20 to 5 h.p. range. 


7 eo | 
~*~ 
y= a = 
JS SPECIFY 
EMERSON-ELECTRIC 


MOTORS FOR 
LASTING POWER 


| 
) 








Write for these 
Emerson-Electric \ 
Motor i‘ata Bulletins 


Appliance and equipment manufac- 
turers, with applications for motors of 
1/20 to $ h.p., can profitably use these 
reference guides. Specifications, con- 
struction and performance data are 
included for these motors: 


140-A Capacitor-Start 140-E Oil- Burner 
140-8 Split-Phase 140-F Jet Pump 
140-C Integral 140-G Blower 
140-D Fan-Duty 








The Emerson Electric Mfg. Co. 
St. Louis 21, Mo. 


EMERSON <2> ELECTRIC 


MOTORS -~ FANS wat a Ride: om 


APPLIANCES 
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Series 1 OBERDORFER 
INTERNATIONAL 
Chemicaily \' x CARBON 
Inert BLOCK 
ROTARY GEAR PUMPS 


Patents applied for 





After five years of experimentation we offer in- 
dustry a new line of rotary gear pumps specifically 
unlimited in their ability to withstand the destructive 
action of an exceedingly wide range of liquids known 
as critically corrosive prior to this development. 





Constant materials of construction 
High nickel stainless steel 


gears, shafts and fittings A The entire pump housing is a machined block of 
(or other metals or plastics pure carbon. 


as required) ai 
The gaskets and sealing elements are composed 


of a fluorine plastic. 


Variable materials of construction 


1 Standard N* International “eries III Pumps are 
equipped with high nickel stainless steel gears, 
shafts and fittings. 





2 These gears, shafts and fittings may be fabricated 
of a variety of metals and plastics including 
copper, bronze, aluminum, nickel, steel, nylon, 
etc. depending upon the requirement of the 
liquid being pumped. 


Fluorine plastic gaskets 
Pure carbon and sealing elements 
pump housing 


. c e 
Important * Noth induct 


nits tor 














| $65.00 | $75.00 | $100.00 $150.00 | 


5 et c 

cou 
NX1%4 and N*2 : . 4%" 
prob- N*3 and N*4 3% 4%," 
outcome N*7 and N*9 fy" 4\4” 5’ 


rtant enough 
ry seals, 


‘ump No 





ne on age 
the elect or 


As. 
to oe ks and cickel nd 


A brief f description © o redicting the 


lem will assist UP 1 . 1951 Capacity Series III Pumps — 50,000 
of your treet ; Write Dept. PE 517 
CHEMICAL PUMP DIVISION 
These pumps are available at present only at our factory. Oberdorfer Foundries, Inc. 
Write for details and O.E.M. discounts. Syracuse, N.Y. 


im 
otor, rota 























umping 
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fewer 
headaches, 


dependabie 





performance 


: mote—in Production 
Performance 


The word precision perfectly 
characterizes every relay 
manufactured by Leacn, and 
this precision is most apparent ip 
their performance. Whatever the 
pose, LEACH can provide relays 
fe) eal design for flexibility, 
economy and unexcellec 
yerformance. Highest standards 
of engineering, materials 
and workmanship. 
For better controls through 
better relays—contact LEACH. 


wien bf ACH 


PRECISION MOLDED 5915 AVALON BOULEVARD, LOS ANGELES 3, CALIF. 
Representatives in Principal Cities of U. S. and Canada 


"SC” OR | 


RINGS 





The Van de Graaff Electron Accelerator, a product 
of High Voltage Engineering Corporation, utilizes 
the dependable performance ef LanEAR “O” Rings 
in its vacuum systems. 





62 Ye.rs Ago KOH-I-NOOR 


made the FIRST Drawing Pencil . . . in 17 
DEGREES, 6B to 9H. Since that time no 
other pencils have approached Koh-I-Noor’s 
Record for Unfailing Uniform Performance. 


Typical is their incorporation in the gate valves, 
shown above, where they have permitted a more 
straightforward design ... resulting in simplified 
construction and operation. The detail drawing 
shows the manner in which they provide positive 
vacuum seal under continuous use. 

LINEAR “O” Rings are compounded of natural or 
synthetic rubber, fluorethylene polymers, and 
‘“Silastics”’ are molded in a complete range of 
J.1.C. and A.N. standard sizes, as well as hundreds 
of non-standard sizes for special uses. Produced 
under rigid supervision and held to the closest of 
tolerances, LINEAR ““‘O”’ Ringscan bedepended upon 
for continuous and lasting service . . . mighty im- 
portant in these days of critical material shortages. 


No Matter What Your Requirements . . . 


you will find a KOH-I-NOOR 
Product to satisfy you completely 


Available .. “Saar 

#1600 KOH-1-NOOR (aRanennenE 
Polycolor Pencils orFict PENciLs 
with IMPORTED Leads ART PENCILS 


HOLDERS LEADS ; 
in 6 7 colors PENHOLPERS PRASERS 


For easier installation and reduced maintenance, 
it will pay you toconsult LINEAR during the design 
stages of your sealing applications. 


5 


The RIGHT pencil for the RIGHT job 


“PERFECTLY ENGINEERED PACKINGS” 


LINEAF? © 


LINEAR, inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA. 
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*BI-METAL 
BEARINGS 


‘Y 


‘ROLLED SPLIT BUSHINGS | PRECISION! 
AND SPACER TUBES BRONZE PARTS 


Six manufacturing plants, each specializing within a specific 
range of alloys and sizes, produce millions of pieces each 


month. Quality control to meet your manufacturing standards, 


Your business letterhead request 
brings "Sleeve Bearing Topics’ — the 
engineering bulletin that keeps you 
current on bearing developments. 
Write today, while complete back file 
is available 




















> 


~~ 





SPECIAL PRODUCTS DIVISION | 





portrait! 


METAL MOLD CENTRIFUGAL CASTING SPELLS ECOIjOMY AND EFFICIENCY 


FOR WIDENING GROUP OF STAINLESS STEEL PRODUCTS 


Pictured here are a few of the many stainless 
steel products now included in the rapidly in- 
creasing family of products centrifugally cast 
for industry by our new metal mold process. 

This method offers many specific advan- 
tages. For one, centrifugally cast stainless steel 
cylindrical sections, formed by pouring molten 
metal into rapidly spinning, refractory-coated 
permanent metal molds represent the ultimate 
in casting quality, imparting a fine, dense grain 


. structure, unusually free from conventional 
Finish machined 17-4 P H Stainless Steel valve plunger with welded casting defects. 
plate and port for the paper industry. 

You may find that your stainless steel prod- 
uct can be cast more advantageously by this 
versatile process. Our engineers will be glad 


to answer any of your questions. 





SIZE RANGE AND COMPOSITION FLEXIBILITY 
Outside Diameter —4° te 30 
Wall Thickness—*s° ond up 
Length —Up to 14 in the “as-cast” condition 
Types of Stainless Cast — All standard AIS! and ACI 


, Ae : grodes of ferritic ond austeniti<: stainless 
Type 303 Stainless Steel stock from which rings and sleeves are 


fabricated for many industrial and defense applications. 


4 . 


olus “Special” types 





CHECK THESE ADVANTAGES FOR YOUR 
CYLINDRICALLY-SHAPED PRODUCTS: 
Reduced Processing Time and Increased 
Production. 


Minimum Scrap Loss. 


Design of parts to suit the specific job require- 
ment by selecting the correct alloy — not the 
next best available alternate. 


Conservation of critical metals and alloys 

especially on tubular parts now produced from 

. solid sections. 

Rough machined Type 316 Stainless Stee! bow! casting for the 
food and processing industries 





Autenatic Melding | | : 
cule cole I | eee cual ee q 


{ov Cuetnic 


automatic molding 
presses have oper- 
ated 24 hours a day 
ever since they were 
installed. The only 
work required is 


@ilimy hoppers and removing finished parts. 


Ne@wW production figures of the Electresteem vaporizer 
And the Baby Chef Jr. bottle warmer are gratifying to both execu- 


five and shop levels of Electric Steam Radiator Corporation, Paris, Ky. 


In the re-designed form—plastics replacing porcelain—the product is 
generally superior: more durable, lighter, easier to handle, and with 


less external heat loss. 


If you want to know what automatic molding can 
save you in production costs, send parts or blueprints 
for a free 

analysis and 
report by Stokes 


STOKES MAKES Automatic and Semi- 
Automatic Molding Presses, Plunger 
Presses, Clesure Presses, Preforming 
Presses, Industrial Tabletting and 
Powder Metal Presses, Vacuum 
and Special Processing Equipment, 


rE -§ Water Stills end 
TOK'S| = 


engineers. 








STOKES MACHINE COMPANY, 5900 TABOR ROAD, PHILADELPHIA 20, PA 
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hove become negligible 


YOU NEED THE PROTECTION OF 


IREGUUND BUAES and GRATES 


Losses due to container failure have no bound Institute have been technically 
place in an industrial economy facing trained to design tailor-made Wirebounds 
material allocations and shortages. That's which assure damage-free product de- 
why you should investigate Wirebounds livery. The value of this container engi- 
—which combine the strength of steel neering is clearly demonstrated in the 
with thinner wood to bring you better following case histories. We will be glad 
product protection at lower cost. Three to show you how these benefits apply 
hundred graduate engineers of the Wire- to your product. Use the coupon below. 


YOU CAN CUT DAMAGE CLAIMS LIKE THIS: 


y reports damage claim 


Flexible 
ping 


single instance of damage in transit due cut croting time 
ontainer e and handles units 
domoge due fo contelner 
teen completely eliminoted, 


choose your course Of action... 


Send me general informa Send me specific informa Give me direct action 

tion complete descrip tion tear sheets of case . send an institute trained 

tive book titled “What to histories of packing prod sales engineer to show the 

Expect from Wirebounds ucts similar to mine. advantages of Wirebound 
packing for my own product 

















STREET AND NUMBER 





TY 








OUR PRODUCT IS ana) i? WEIGHS 


mail now to WIREBOUND BOX MANUFACTURERS ASSOC 
Room 1152—327 South LaSalle Street, Chicago 4, Illinois 














*Fenith|: 


HAS A WIDE RANGE 
OF CARBURETOR TYPES 





TO FIT A WIDE RANGE 
OF APPLICATIONS! 


Are you looking for an unusual size or type of 
carburetor? Perhaps Zenith* has the answer to 
your problem. For more than 35 years Zenith 
has been designing and building carburetors for 
every type of engine—ranging from single 
cylinder lightweights to the most rugged and 
powerful of gasoline engines. The chances are 
you can use a unit Zenith is now making and avoid 
the cost of a specially designed carburetor. 

On the other hand, if your carburetor require- 
ments are highly specialized, Zenith’s engineer- 
ing experience will prove invaluable in solving 


questions of placement, efficiency and economy of 


operation. Just remember, whatever your carbu- 
retor problem, it will pay you to look to Zenith 
for the answer. REG. . 5. PAT. OFF 


ZENITH CARBURETOR oivision of 
696 Hart Avenue 
Detroit 14, Michigan 


aviation coaronation 


MANUFACTURERS OF FINE CARBURETORS AND FUEL FILTERS 


Expert Seles: Bendix international Division, 72 Fifth Avenue, N.Y. 11, N.Y. 








y LOM LST AT Ze OS, Be 


ATTACHED & SOLDERED 
An ONE: Automatic Creration: / 


(MOMOROMONONON NON 


MMIII 


The greatest innovation in attaching 

terminals to wires is now available to the industry ... “Pre-soldered” 
TANDEM TERMINALS! Made in various sizes and types, these remark 
able, production-proved terminals (supplied on reels) can be applied at 
rates up to 1200 per hour by a new Terminal Attaching Machine that 
cuts off, clinches and solders terminals in one instantaneous operation. 
Handling of loose terminals, solder and flux are eliminated to reduce 
costs and boost production on long runs. Standard types available. Send 
for detailed information, enclose sample of wire and terminal now used. 
Address Dept. E. 


For ordinary runs in moderate quantity we continue to produce 


SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS Exact to 
Customer's Prints. Modern Plant and Equipment. Mod- 
erate Die Charges. Precision Work. Prompt Service. 


PATTON: MacGUYER-COMPANY 


Edgewood Station Providence 5 R11. 


PRECISION 
MOLDED RUBBER PRODUCTS 


sponge « synthetic 
solid rubber 


Manufactured to your Specifications 


y For those “DO” orders of yours 
thet require molded rubber prod 
ucts as an integral part of your 
equipment, you'll find that our 
post experience in manvufactur- 
ing molded ports to specifications 
will be helpful to you. Send in 
your blueprints and let us give you 
on estimate on this type of work. 


VAN CLEEF BROS [NC. 


AG 2 A 
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improved the performance of a 
relay without increasing its size 


SAME yp or 
EV BRATigg RESiSTay . CLARE Type "KX" RELAY 
i. ee ere 





E SAME CONTACT PRESSURE 





SAME FAST OPERATION 





Sabah es 


ghwe 


SPECIFICATIONS 


Size: Length: 19%"; Height: 1'5m", Width: 1”. Dimen 
sions vary with type of coil terminal used. Height show 
is maximum (with 8 springs in pileup). Weight: Approx 
2 oz. Coil: Single or double wound. Operating Volt- 
@ge: to 175 volts d-<. Armature: Single. or double 
orm. Contact Arrangement: forms A to C ovoilable 
Maximum 8 springs in pileup. Mounting: Two °4-4 
screws. Can also be furnished with 2 4 mountir 
studs topped for ¢4-40 screws 


@ The Clare Type “K” Relay. first of the famous Clare 
ine of small, lightweight. telephone typ relays, is still rmature wi 
} 


the mainstay of design engineers w reased without addin 


Oo must have superior 
relays to operate in extremely small space 


e relay 


Its fast operation, adequate contact pressure, high resist- I Vp like tlh ype “K” and Type “R” re 
ance to shock and vibration, long life and complete all ispension of special all 
around dependal ity have met many comple X require ‘ 
ments. Once in a while, however, Clare engineers have . rior pertort ct 

been contronted with customers’ specifications which t vp KX” is interchangeabl 
this Clare lype K” Relay would not quite meet ig. 


ule 


ting 
More often than not this was due to the small spool which 
limited coil winding to a maximum of 6500 ohms. Clare ! 
engineers have met this situation with the new Type “KX to serve you 
whose sensitivity and operating range are increased by rte P. Clare & Co., 4719 West Sur ide Avenue 
use of a slightly longer coil which can be safely wound to nois n i 


nada: Canadian Line Material 
a maximum resistance of 8000 ohms. This additional 


Adare CLARELAY 


ew relay is avai 
sealed relay. Call 


located in pring 


Write for Clare Bulletin No. 116 


CLARE RELAYS 


First in the Industrial Field 








DENISON HydrOILi 
VID 


TORS 


Power and stamina for all tough rotary-drive needs 


Wherever you want high torque efhciency 


3 hp to 160 hp sizes @ Torque ratings u 
in a rotary drive that has to withstand a P 60 P ws q 7 . P 
lot of quick starts, sudden stops, instant to 5585 inch-pounds @ For operating 
reversals or continuous use for braking pressures to 5000 psi . Operating 
action, you'll want the advantage of a 

HydrOlLic Fluid Motor. These husky, axial- speeds Up to 3000 rpm 7 Can be 


piston fluid drives offer greater durability and 


trouble-free operation stopped, reversed, or used for braking 
HydrOlILic Fluid Motors feature advanced en- at full pressure and speed @ Stand 


gineering that attains highest efficiency with . 

fewer parts. This permits more compact con up under continuous sudden starts 
struction, saves space, increases strength, permits and stops with shock-proof depend- 
lower costs, and cuts maintenance needs to the oe : ‘ 
bone. All moving parts of these motors are auto- ability * Operate with full effi- 
matically lubricated in a continuous bath of the oil 


through which the power is transmitted crency in any position e Highly 


In more than a quarter-century of specialization in compact design saves space, sim- 
the field of oil-hydraulic equipment, Denison engi lifi li ti t 
neers have developed many other improvements fea- pines application, assures extra 


tured in these fluid drives. The motors have shown ruggedness and dependability € 


their ability to “take it’, under all sorts of operating a 
conditions, in all types of plants. And users find that Gear reduction attachments and 


comparison quickly proves the advantages of HydrOlILic speed controls available for 


Fluid Motors. Write for complete information on motors 
to fit your specific needs . or send for bulletins on smaller models @ Face, flange 


the complete line of Denison HydrOILic Pumps, Control or foot mountings. 
Valves, Pumping Units, Fluid Motors and related equipment 


The DENISON Engineering Co. —7/ DENISON 
1157 Dublin Rd Columbus 16, Ohio : f OlL ° 
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One of Several Ports of o Cata- 
lytic Cracking Plant Produced tur 
the Petroleum Industry 


Pressure Vessels for the Chemical 
and Allied Industries. 


Heavy Press and Machine Frames 
and Bases for the Macaine Tool 
Industry 


Diesel Engine Crank Cases and 
Frames for the Marine and 
Electro-Motive Field 


Crank Cases, Frames, ond other 
Parts for Manufacturers of Marine 
Steam Engines of Uniflow or 
Multiple Expansion Type. 


si2 Biigd 8p te ae eae 
Sea Te PSS Fes 
> tt te * ie] 


. 


This massive clutch and drive housing for a twenty- 
one ton tractor is another example in which Steel-Weld 
Fabrication has been employed to good advantage 

. itis typical of heavy machinery parts and assem- 
blies produced and machined by Mahon fo’ many 
manufacturers throughout the country. If savings in 
either time or cost can be effected in your product 
through Steel-Weld Fabrication of perts, or, if you are 
cramped for manufacturing space, it will pay you to 
investigate Mahon facilities. You will find in the 
Mahon organization an unique source with complete, 
modern fabricating, machining and handling facilities 
for any type of work regardless of size or weight... 
a source where skillful designing and advanced fabri- 
cating technique are supplemented by craftsmanship 
which assures you a smoother, finer appearing job 
embodying every advantage of Steel-Weld Fabrication. 


THE R. €. MAHON COMPANY 
DETROIT 34 MICHIGAN 
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SYNCH RON 


TIMING MOTORS TIMING MACHINES 
CLOCK MOVEMENTS 


-+» DETAILED INFORMATION FOR DESIGNERS OF 
TIMING DEVICES ... 


HANSEN MANUFACTURING CO., INC. 


Princeton 5, Indiana 
Please send SYNCHRON Catalog No. 
Name 
Position 
Firm 


Address 





ONE WASHER INSTEAD OF TWO 
witH WEATHERSEAL! 


the Weatherseal Washer combines a metal and a compressive, 
sealing washer, hydraulically bonded and “cured” together to 
provide just one piece to handle. The compressive material is 
composition rubber or neoprene, and it does a real job of sealing 


as this actual cutaway photo shows: 
BLACK AREAS 
ARE NEOPRENE 
WEATHERSEAL .  CONPOSRON 


*-— NUT 


*— BOLT 
Pat. applied for 
Note that the neoprene is extruded under compression to com- 
pletely seal the outer edge of the meta’ washer as well as the 
fastener shank, through the metal sheets to the nut. 


APPLICATIONS: Sheet metal roofing and siding 
« Auto body and chassis assembly « Sheet metal 
ductwork « Porcelain-to-metal assemblies. 


te 


POPSEALS are fasteners you specify or supply—nail, bolt, sheet 
metal screw, et assembled in our factory with Weatherseal 
Washers, ready for use. Reduce your inventory items with TOP 
SEAL! Write for sample and prices, stating your fastening or 
sealing problem, Proven production performance and large stocks 
maintained for quick shipment assures you of meeting your own 
production schedules. 


FABRICATED PRODUCTS COMPANY 
WEST NEWTON, PA. 


Imperial 


TRACING CLOTH FOR HARD PENCILS 


@ Imperial Pencil Tracing Cloth has 
the same superbly unifcrm cloth 
foundation and transparency as the 
world famous Imperial Tracing 
Cloth. But it is distinguished by its 
special dul! drawing surface, on 
which hard pencils can be used, 


€ 

giving clean, sharp, opaque, non- i 

smudging lines. 7 ri 
Erasures are made easily, without 

damage. It gives sharp, contrasting 

prints of the finest lines. It resists [iw 

the effects of time and wear, and ~~ PENCIL 

does not become brittle or opaque. f TRACING 
Imperial Pencil Tracing Cloth is ry 

right for ink drawings as well. CLOTH 
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Relax—you can get them simply by taking 
advantage of the experience of our engineers. 
Chances are good that the answer you need is 
already in our files. If it isn’t, we'll get it for 
you—in a hurry! 

We have a wealth of information on heating 
problems—information it might take you weeks 
or months or even years to develop on your own. 
That's because we're specialists at engineering 

i and controlling electric heat. Our men work at 
it every day ... for many different manufactur- 
ers... of many different products. 

As a result, we're uniquely qualified to help 
you—on both civilian production and defense 
contracts. You'll find TK* ‘Heating Units in 
everything from waffle bakers to butter warmers, 
roasters to defrosting apparatus, teakettles to 
flatirons. 

And, as we proved in World War II, we're 
equally at home with heating elements for guns, 
gun directors, instrument panels, boat galleys 
and a host of other aircraft, marine and sub- 
marine applications. 

So, when you need fast answers, turn your 
electric heating questions and problems over to 
us. Rest assured they'll be in good hands! 


pleating Unite 


*r.M. REG. U.S. PAT. OFF. 


TUTTLE & KIFT, IMC. sisccotars cet uano 


“iy 


FOR WING GUNS? 


a 4 
(ee re . 
Nees 4 


—_ 


MONOTUBE SURFACE UNITS + OVEN UNITS + TK INFINITE CONTROL + SWITCHES & SELECTORS + WATER WEATER UNITS + FLATIROW UMITS + INDUSTRIAL UNITS 


Propucr ENGINEERING Jury, 1951 





to be particular 


are exceptionally well-adapted to applications 
with fairly heavy starting loads 


The choice of the motor that powers your 
product is all important. Uniform performance, 
troubicfree long-life operation, a well-known 
name, and the ability of the manufacturer to 
provide fast service and repair parts on a 
nationwide scale, are all factors that add up to 
satisfied customers for you, 

Wagner capacitor-start motors are worth looking 
into for general purpose applications requiring 


high starting torque. They are available in 





open or totally-enclosed types, sleeve or bali 


oa bearing, with rigid or resilient bases or a machined 


Capacitor-Start Motors end plate for flange mounting. Bulletin MU-185 
bait in ratings from ye through 3 np : mee 
gives full details—write for your copy. 


WAGNER ELECTRIC CORPORATION 
6406 PLYMOUTH AVE. « ST. LOUIS 14, MO., U.S. A. 


aZ_ 
Tipe 


ty edailg 


BRANCHES IN 31 PRINCIPAL CITIES 


Proi i LNGINEERING 





about your choice of mofors... 


Propuc 


when you choose Wagner Motors 
you save fime, money, worry, because: 


Improved engineering features as- 
sure long tife and efficient operation. 


. Wagner Motors are available in a 


wide range of types and sizes for 
every application. 


. Wagner Motors are backed by a 


r ENGINEERIN 


liberal warranty. 


4. They are cvailable from Wagner 


5. 


Branches in all principal cities. 


More than 650 Wagner Authorized 
Service Stations and Parts Distribu- 
tors plus 25 Wagner-owned Service 
Branches provide on-the-spot serv- 
ice, replacement motors, or genuine 
repair parts. 











Proved 


Performers 


FRACTIONAL HORSEPOWER 
| MOTORS =: 


Increased value for your product and 
customer good will are plus values 
that follow naturally when you specify 
Packard fractional horsepower motors. 
Packard's outstanding performance rec- 
ord is known and respected everywhere. 
Thirty-five years’ experience, concen- 
trating on the manufacture of frac- 
tional horsepower motors alone, has 
built an exceptional reputation for 
Packard. And today—with newly 
expanded facilities for both engineer- 
ing and manufacturing—Packard con- 
tinues to concentrate on this one 
important feild. 


All the skill and know-how that 
Packard has accumulated, all the 
facilities at our command, and all the 
prestige Packard Electric Motors can 
lend to your product are yours when 
you specify Packard. Packard frac- 
tional horsepower motors are proved 
performers, approved in advance by 
your customers, 


Packard Electric Division, General Motors Corporation 
Warren, Ohio 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-FIVE YEARS 
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esten 6 with STAINLESS 
Yor Better looks — Conger 








LEADING PROD"'CERS 
OF FASTENERS USE 


ALLEGHENY METAL 


A complete line of stain- 
less steel fasteners—all 
types and sizes of bolts 
and nuts, rivets, wood 
and machine screws, cot- 
ter pins, washers, etc.— 
are made of Allegheny 
Metal by the leading 
manufacturers in this 
field. Get in touch with 
them for catalogs and 
prices, or write us direct. 


ADDRESS DEPT. PE-19 








Propuct 


ENGINEERING 


ULY, 


Allegheny Metal fasteners are non- 
rusting, non-staining. They will last 
as long as, or longer than, the mate- 
rials they join. You can count on them 
to stand up through the years—both 
in strength and in bright good looks. 

Best of all, stainless steel fasteners 
can be used anywhere. It isn’t neces- 
sary that the materials to be joined are 
stainless—these corrosion-proof fas- 
teners are the perfect answer for join- 
ing other metals, woods, or plastics. 


STEEL 
lie 


Fasteners made of Allegheny Metal are 
produced in complete variety—every 
type and size that your job requires. 

For improving quality and reliabil- 
ity wherever they're used—and for the 
economy of lifetime service—specify 
fasteners made of the time-tested stain- 
less steel, Allegheny Metal. @ For any 
technical data or engineering help 
in the use of stainless steel, address 
Allegheny Ludlum Steel Corporation, 
Henry W. O.iver Bldg., Pittsburgh 22, Pa. 


You can make it BETTER with 


TIME -TESTEO 
Al legheny Metal STAinvess sTeet 


1951 








Interoffice Correspondence 


To: Assembly Division 
From: President's Office 


Dear Jim: 
I've just bee 
records. I see un 


in cord set rejecti : 
our standard of , and 


figures are right 


n checking over quarterly 
believable reduction 


maintaining 
that these 
double check. 


1. Low Installation Cost 
Low Inspection Cost 
. Fewer Rejects 


. Less Returned Goods 


2 
3 
4 
5. Less Failures in Service 
6. Satisfied Customers 


WRITE: Belden Manufacturing Co. 
4691 West Van Buren Street , 
Chicago 44, Illinois 


de fi WIREMAKER FOR INDUSTRY 
I 


» 
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CORDITIS- FREE CORDS 














ROLLWAY 


yuRoj 


ROLLER BEARINGS 


Rollway’s Tru-Rol cylindrical roller bearings fill 

a well-defined need . . . afford the design engineer 

much wider latitude in his choice of means to bal- 

7 ance performance and reasonable cost . . . help to 
ease the pinch on critical materials. 

A steel-cage bearing in the steel-cage cost range, 

TRU-ROL boasts a trueness and precision of roll 

approaching that of bronze-separator types. That's because 

of the exclusive Rollway guide-lip . . . an ingenious, low- 

cost feature that prevents roller-skewing with all its 

train of evils, such as sliding friction, end-rub, power 

losses and excessive wear. Investigate TRU-ROL’s 

outstanding record before you specify bearings in 


« Eugincering Sermice Siad totes anh 


~ 


Eilieer engince ROLLWAY BEARING CO., Inc. 
" ‘ ’ Syracuse 4, N. Y. 


SALES OFFICES 
Boston ° Pittsburghf * Cleveland 
Chicago °* Houston °* Los Angeles 
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This spring 


puts the 


finger 


on oil leaks 


IT’S MADE OF BERYLCO BERYLLIUM COPPER 


An ideal bearing oil seal does 
more than retain the lubricant. 
It seals against—and is resistant 
to—mud, dirt, oil, grease and 
other foreign matter. It resists the 
corrosive action of water. Such 
is this seal, made by The Garlock 
Packing Company. 


The beryllium copper spring, 
formed from Berylco 25 strip, is 
a vital part of the Garlock oil 
seal. Each finger independently 
transmits uniform pressure against 
the synthetic rubber sealing mem- 


ber. This action provides a low- 
friction bearing seal on high- or 
low-speed shafts, even when con- 
siderable lateral shaft movement 
is encountered. 


Berylco was chosen for this appli- 
cation because of its ideal spring 
properties—its resistance to cor- 
rosion, fatigue and moderate tem- 
perature changes, its formability. 
Berylco 25 can be formed without 
regard to grain direction, and 
subsequent heat-treating produces 
maximum spring properties. 


Take advantage of the technical 
knowledge of the world’s largest 
producer of beryllium copper. 
Blueprint your problem or send 
for sample material. 


BERYLCO IS AVAILABLE as cast'ng al- 
loy in ingot form, rounds, rectangles, 
hexagons or squares, wire and strip. 


VALUABLE ENGINEERING INFORMATION 
on Beryico beryllium copper is com- 
piled in a series of monthly technical 
bulletins. To receive your copy regu- 
larly, write on your business letterhead. 


DEPTs4G, READING 2, PENNSYLVANIA 
New York - Springfield, Mass. - Cleveland - Dayton - Detroit - Chicago - Minneapolis - St. Louis - Seattle - San Francisco - Los Angeles 


Representatives in principal world-trade centers 
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CLARK rype “cy” ac macuetic 


MOTOR STARTERS 
with the 
_ NEW ARC QUENCHING PRINCIPLE 











af 


—_——— ' - ) These rugged magnetic starters 
cy e} - provide the extra protection and 
= dependable operation of “Mill-Type” 
e No tools needed to inspect ¢ q heavy-duty construction and design. 
contacts. Contacts, coils, and : 
“stationary magnet frame 
easily removed. 


e Melting alloy-type overload 
relays. 


e Vertical lift clapper type . The CLARK Type”CY” Starters feature 
magnet adcpted to straight A the combined use of strong multi-turn 
line guided movement, uses ~ . magnetic blowouts with twin-break 
no springs. . | contacts. 





The Type “CY” starters employ an 

entirely new principle of arc inter- 

ruption. The blow-out coils are con- 

centric with the contacts. The magnetic 

field quenches the arc either by 
lengthening or confining it. by forced rotation the arc moves 
continually from a hot to a cold spot— minimizing burning or 
pitting of contacts. The solid upper arc shield prevents the accumu- 
lation of hot gases between wiring terminals—minimizing phase- 
to-phase failures’. 





All parts in the arc chamber are copper, brass and steel, 
thus preventing carbonization. Absence of carbon and soot 
means longer contact life and lower operating temperatures. 


Phantom View 
Showing 
Arc Shield 
“Magnetic blow-out coils are used on 
all size 2 and 3 Type “CY” starters. 
Mill-Type construction is used on sizes 


0 ana 1. 
Complete Power Circuit 
of CLARK Type “CY” 
Starter, Size 2 


Let a CLARK application engineer show you what this new line of 
CLARK Type “CY” starters means to you in increased production 
and lower maintenance. 


tue CLARK CONTROLLER co. 


Ne 
‘NEERED ELECTRICAL CONTROL % 142 EAST 152N° STREET, CLEVELAND 10, OHIO 


“ 
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The rugged 114” mesh is being used for heavy duty jobs. The dainty, 
almost jewel-like 3/16” mesh is used for radio and TV grilles. For 
sizes between there are hundreds of proven uses, with new ones 
developing every day. 


Expanded Metal is used extensively today, and promises to be 
increasingly in demand in the future. Architects, engineers and de- 
Signers are finding new applications constantly. Everywhere that 
strength without bulk is desired, where substantial saving in weight is 
important, where the passage of light and air is wanted, where decora- 
tive effects are sought, there is a place for PENMETAL Expanded 
Metal. 


Standard or flattened, light or heavy gauge; large or small mesh; 
carbon or stainless steel, copper, aluminum or other metals; unfinished, 
polished, painted or enamelled; either exposed or concealed; it has 
endless possibilities for efficient. economical use. 

May we send samples and descriptive literature to you? 


82nd PENMETAL 
YEAR 


Penn Meta. Company, INc. 


Is there a spot 
in your specs gor 


Groov-Pins ? 


Study the specifications for your product 
more closely. Are there places where 
Groov-Pins could reduce assembly time 
improve compactness, strength, dura 
bility? 
The manufacture of superior quality 
grooved press fit fasteners is an old story 
to us. We have been doing it for twenty- 
five years and have solved the pin 
fastening problems of many prominent 
manufacturers. We believe we ccn help 
you, too 
We are confident that today, as always, 
Groov-Pins are the best pin fasteners you 
can use because 


(1) They reduce assembly time and 
costs. Installation requires only 
straight drilled holes—no tap- 
ping, reaming, milling, pzening 

(2) They are amazingly resistant to 
vibration and shock—make neat, 
rigid, strong assemblies. 

(3) They are available in seven dif- 
ferent standard types and in 
special designs to suit require- 
ments. 

(4) They are equal or superior in 
shear strength to ecny similor 
fastener of the same diameter 
and material 

(5) They can be driven by hand, air 
cylinder or hydraulic press 

(6) They can be removed and used 
repeatedly. 

(7) Thousands of applications have 
demonstrated their advantages 
for many years 


Send for samples and literature 
and see for yourself 


Also manufacturers 
of Tap-Lok Inserts. 


GROOV-PIN 


nen 2 Bek @ Benen, | 


2015 K. rigan Avenue 
Union City, N. J. 
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YOU CAN STEP UP 
YOUR PRODUCTION AS MUCH | 


....-WITH THIS SIMPLE, RUGGED, 
LOW COST AIR CYLINDER! 


The pressure for production is on! Manufacturers everywhere 
find it increasingly difficult to keep pace with the demands 
of the day. But there is a way—a brand new way requiring 
no addition to manpower, no addition to plant facilities. 
The answer? Remarkable Bendix-Westinghouse Robotair 
Industrial Controls. With their wide range of applications, 
Robotair controls offer you amazing improvements in pro- 
duction speed and economy through increased productivity 
of man and machine at unbelievably low initial cost. Robotair 
units are available as original equipment for machinery 
manufacturers or for easy installation on shop equipment. 

Send today for an informative booklet and find 

*% \ out how you can cut costs, speed production 

CHECK with Robotair! Address Bendix-Westinghouse 

THESE FEATURES: Automotive Air Brake Co., Dept. A, Elyria, Ohio. 


Frictionless 4, FOR HOLDING, CLAMPING, BENDING, SWEDGING, STAKING, RIVETING 


Leakproof 


fe 

> d 

*% 100% efficient for total life 2 

%& No oilers or filters needed 

%& Holding pressures up to 5000 Ibs. 

%& Diaphragm hes rolling action and 
exceptionally long life 

% Made from high grade stee! stamp- 
ing-—all metal ports cadmium plated 

* 


Chrome Molybdenum Steel Push Rod 


gr oo egceeeaaataraiaaay THE INDUSTRIAL AIR CONTRO% OF A THOUSAND USES 


¥%& Easily installed 








REDUCES OPERATOR FATIGUE SPEEDS INSPECTION METHODS 
Four Rotochambers installed on the fix- Installation of Rotochambers on this water 
Bendix-Westinghouse Automotive ture in this spot welding operation re- test operation for engine castings elimi- 
Air Brake Company placed cumbersome hand clamps, saving noted hand operated fixtures, thereby 
Cysts, Chie time, greatly reducing operator fatigue. speeding inspection and cutting costs. 
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. EWN ey ve) -t- 
NS Help Cut the Costs 


of Cutting 
Ct Col 


@ Every compliment users bestow upon the Stone “Swing- 
Cut” Metal Cut-Off Machine is also a tribute to R & M 
Motor "arts which power this versatile unit. A 16-inch cutting 
wheel, turning at 2380 r.p.m., cuts bars, rods, tubing, pipe, 
structurals, etc., at an average speed 0% only four seconds for 
each square inch of metal. That gives you a good idea of wh 
Stone came to R & M. 


THERE’S NO SUBSTITUTE FOR EXPERIENCE 


And, like so many other manufacturers, Stone Machinery 
Co., of Manlius, N. Y., found R & M engineering a welcome 
aid in solving exacting problems. For, in addition to standard 
YOU GET EXTRA PROTECTION FROM motors and motor parts from 1/200 to 125 h.p., Robbins & 
DAMAGE BY MOISTURE IN NEW Myers has long been famous for meeting specific requirements 
Ra M ‘'ALL-WEATHER'’ MOTORS Note the small size of the Stone 5 h.p. motor. It’s high- 


Stondord R & M Integral Motors are now com- torque, induction, with a rotor speed of 3500 r.p.m., and a 


pletely “Weatherized” —at no extra cost to you. geared-in-head reduction. 

Inside and out, they're fully protected from harm- 

ful rust and corrosion. Get the money-saving T 

Se eee eres THESE MOTORS ARE SALESMEN, TOO 

fits. Write for Bulletin P-400-E. 
On permanent tools or portable types where the powering 
must be right, you'll find R & M Motors have what it takes 
for the utmost in performance. They make good friends for the 


equipment they drive—and they also make friends for us. 


ROBBINS « MYERS: INC. 


SPRINGFIELD 99, OHIO *'BRANIFORD, ONTARIO 
MOTORS + HOISTS + CRANES + FANS > MOYNO PUMPS 
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Propuci 


What's U.S. Rubber doing 


with pinch valves? 


United States Rubber is squeezing out new production 
economies with its latest pinch valve. Designed for pipe 
lines carrying abrasive or corrosive mixtures, the valve 
eliminates “water hammer”, breaks up galvanic action in 
pipe lines 

The valve reduces replacement costs because it can be 
refitted to new valve bodies. No packing or repacking is 
needed. Its design is very compact, with mechanism, re- 
taining rings and pinch valve body in a single unit—an 
advantage where space is limited. The valve is available 
in neoprene for oil-resistance, or butyl rubber for high 
heat and severe acid conditions, or pure gum stock for 
food and beverage conveyance. Write to address below 


PRODUCT OF 


STATES 


RUBBER 


COM 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N.Y 
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Above is the 
newest “U. 5S.” 
pinch valve, 
shown closed. At 
left, the valve is 
open. It can be 
used in “cracked” 
position to control 
flow of paper pulp 
in paper process- 
ng. Sizes range 
from 1% inches 
to 8 inches. 





o> 


Purebon@ 


solves 

many problems 
caused by sliding or rotat- 
ing parts which are difficult 
or impossitie to lubriccte 





A constantly increasing stream 
of problems are facing engineers 
and designers today involving 
sliding or rotating parts where 
lubrication is difficult or im- 
possible. For such applica- 
tions, Purebon, the mechanical 
carbon, is often the ideal 
answer. Typical applications 
are seal rings, bearings, 
pistons, piston rings, pump 
vanes, valve seats, meter discs, 
and a host of similar items. 
Purebon comes in a wide 
variety of grades. It is strong, 
tough, readily machineable and 
in many cases can be mold- 

ed directly to size. 


Bulletin No. 482 tells the 
complete story of Purebon. 
Write for your copy today 


PURE CARBON CO., INC. 


443 HALL AVE. ST. MARYS, PA 





ALL PEERLESS 
MOTORS ARE 


ORE than 90% c! all Peerless Motors are 
custom manufactured to meet the specific 
operating requirements of the equipment with 


which they are to be used. 


So we “Peerless Register” every motor before 
shipment. The words “Peerless Registered” are 
a trademark, recorded in the U.S. Patent office. 
Cnly Peerless Motors can bear this phrase, and 


only Peerless Motors offer you this protection. 


This registration record is assurance to both you 
and your customer that the Peerless Motor has 
been properly designed for your equipment so 
as to give best possible performance and long, 
satisfactory service. And the registration record 
makes possible the quick identification of any 


Peerless Motor — anywhere. 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
Manufacturers of Quality Motors Since 1893 
Single Phase - Polyphase + Direct Current + % to 15 H.P. 


ALL Peerless. Motors. ARE “PEERLESS REGISTERED” 
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‘*The sensitive response of the hydraulic system permits such trigger- Circle shows position of “esco pump. 
fine adjustment that operators are loud in their appreciation,” says 
Massey-Harris . . . the sales power of hydraulic power in action. 


Pesco Dual ’ urpose Pump Eliminates 


Extra Power Shaft on Massey-Harris Pony 


The problem was to eliminate all unnecessary weight and cost and 
save space on a small tractor. 

So Massey-Harris tractor engineers and Pesco hydraulic engineers 
teamed up... together came up with a specially designed 
dual purpose hydraulic pump to serve as both pump and fan 
bearing mounting. 

Result: less space and weight required . . . necessity for an extra 
motor power shaft is eliminated. 

Such teamwork between Pesco and client engineers is frequent. 
Matching hydraulic know-how and skills with the engineering 
knowledge of a manufacturer’s engineering staff is the way we at 
Pesco like to work. It is teamwork that puts the sales power of 
hydraulic power to work to full advantage for our customers. 

If you have a problem in hydraulics Pesco eng 1eers will gladly 
co-operate with your engineers to solve it. Write today. 


_ Pesce pump designed fer 

_ Massey-Harris Pony 

tractor. Capacity: 2.5 

 @ p.m. @ 2680 r. p. m. 
@ 1000 p. s. i. 


| 
PRODUCTS DIVISION BORG-WARNER CORPORATI 
2 o/ 24700 NORTH MILES ROAD BEDFORD, OHIO 


- «0 7 
° .~/ 
~duct? 


Propuct Encinrertnc — Jury, 195] 











Multi-Purpose 
Thermostat helps 
solve 
heat-control problem 
in Bede 
Paint Heater 











BEDE PAINT HEATERS, used to speed up 
paint spraying and save material by heating 
both paint and air, rely on Fenwal Block Heed 
THERMOSWITCH Unit installed in explosion- 
proof heating block. 


When Bede Products, Inc. originally designed the thermostats. Their activating control element is the 
Bede Paint Heater it faced a primary problem: safety. singie-metal shell that expands or contracts instantan- 

Underwriters’ Laboratories, Inc. cautioned against eously with temperature changes, making or breaking 
the danger of electrical heating in paint spraying areas. the totally enclosed eiectrical contacts. Through this 
So a metal block with pipes for paint and air was made unique principle, THERMOSWITCH Units effectively con- 
explosion-proof by a special surface cover and fittings. trol many variables where heat is a factor. 
The temperature control unit, which had to be compact, Find out now how Fenwal THERMOSWITCH Units can 
economical and accurate, could then be located in the help you in your product. Mail coupon today. 
block, flanked by heating elements. 

LOW-COST SOLUTION 

A Fenwal THERMOSWITCH Unit — 8/10 of an inch in 
diameter — met all specifications: low cost, precise per- 
formance, compact size, high current-carrying capacity. 
By this, it enables Bede Paint Heaters to lower the cost 
of paint spraying throughout industry. 

YOUR PROBLEM? TH 
Many types of control problems can be solved by ER nO SWITCH 


easy-to-install, easy-to-maintain Fenwal THERMOSWITCH 


SENS 
iriver but Only. bo Aea 


1 


am 


fF. EE! Get this bulletin... see what Fenwal I ‘ , . = 
® THERMOSWITCH Units can de for you. | 1 am chiefly interested in the applications checked: 


Just fill in coupon and mail . . . no obligation. | 
FENWAL, INCORPORATED, 27 Pleasant St., Ashland, Mass. 
111 South Burlington Ave., Los Angeles 4, Cal. 
TEMPERATURE CONTROL ENGINZERS 


0 Heating 0 Cooling 0 Humidity Control or De- 
i 

} Alarm (over-temperature, nomen 
under-temperature) 0 Vepor Control 


0 Timing (thermal) ©) Radiont Heat Control 


Nome Position 
Compony OTHER (Please fil! in your special requirements) 
Street 

City Zone Stote 


— me AMOS Oaaasewemammmaammaawmewe 


re 


I 
I 
| 
1 © Pressure Control (by controlling vapor temperature} 
| 
| 
| 
I 


r 
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and what to do 


about then 


Limited supplies of important 
elements have created color problems in 
translucent and opaque Polystyrenes for man- 
ufacturers and molders alike. 

Certain pigments have made possible Poly- 
styrenes with colors that have excellent sta- 
bility to heat and light. These pigments pro- 
duce a wide range of colors in the red-to- 
yellow spectrum, as well as some greens and 
even a few blues. Now, by government or- 
ders, supplies of these pigments are limited, 
except for the most vital defense uses. 

There is a further problem, other pigments 
used as opacifiers in all translucent and opa- 
que Polystyrenes except black, are in exceed- 
ingly short supply. 


a 
KOPPERS 
Ww 


Through customer cooperation and by in- 
ventory management of raw material sup- 
plies, we have been able to produce Koppers 
Polystyrene without changes in color formu- 
lations. It is pessible that in time we will be 
required to develop new formulations, using 
replacement colorants, for some colors 

When you use these new color formulations 
consider the application carefully in terms of 
necessary heat and light stability. For your 
protection, when replacement color formu- 
lations become necessary, recommendations 
concerning their use will be supplied 

As always, Koppers will work closely with 
customers to help them obtain best results. 


Before planning production, check with us. 


— 


Koppers Polystyrene has made Many Products Better and Many Better Products Possible. 





KOPPERS COMPANY, INC., Chemical Division, PITTSBURGH 19, PA. 


SALES OFFICES: NEW YORK BOSTON PHILADELPHIA CHICAGO DETKOIT + LOS ANGELES 
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Maybe it all does 
look pretty much 
the same at first 
glance. But when a 
firm has been mak- 
ing wire mesh for 70 years man and boy, there's 
bound to be a little more to it than meets the eye 
—a little more know-how in engineering and weav- 
ing, a little more quality in the product, a little 
more service and satisfaction to the user. 


JELLIFF “WIRE MESH is woven in all ductile metals 
JELLIFF WIRE MESH is woven in all commercial weaves 
JELLIFF WIRE MESH is woven in widths up tw 72 inches 
JELLIFF WIRE MESH is economical. Every foot runs true 


to the specifications 


WIRE MESH 





LEKTEOMESH 


JELLIFF WIRE MESH 


is a quality product and has been for 70 years. 
You can depend on it. 


THE C. 0 


JELLIFF 


MANUFACTURING 
CORPORATION 


Write today for full details about JELLIFF 
WIRE MESH, JELLIFF WIRE - MESH 
PRODUCTS, and JELLIFF’°S CONSULT.A\- 
TION SERVICE on wire-mesh engineering. 
Address Department 24. 





SOUTHPORT, CONN. 








Kraissl 


ROTARY AIR PUMPS 


For Vacuum and Pressure 


Designed for high efficiency—for the 
packaging and printing machine fields 
Rigorous on-job tests prove Kraiss! pumps 


are the economy answer to your vacuum 
and air-under-pressure problems. Exclusive 
Kraiss! design assures you maximum per- 
formance—and lower costs. Compact and 
lightweight—with exceptionally large ca- 
pacities for size; force-feed lubrication 
system gives continuous heavy-duty service 


FREE! Bulletin A-1289 gives you com- 


plete data on Kraiss! Rotary Air Pumps 
Write for it today 


If you have any special problems—if you need 
any detailed intormation—please write us fully 
You will receive a prompt and detailed reply 


Features of Kraissi Class 25 Air Pumps 


Run at direct motor speeds — 
but not limited te motor opera- 
tions 

Integrated o'l-air filter avaiiable 
Forced-feed lubrication system 
Compact and lightweight 

High capacities 


297 Williams Ave., Hackensack, N. J 


Important 


SAVINGS 


to VOLUME users 
Ue as 


“Nike these 


= 


thanks to 
MULTI-SW AGE 


If you need small tubular metal parts 
like these in large VOLUME, Bead 
Chain’s MULTI-SWAGE Process can 
mean important savings to you. 


Much Cheaper Than Solid Pins 


Many prominent users of solid pins for 
electronic and mechanical purposes 
have cut costs by switching to Multi- 
Swaged tubular pins . . . without sacri- 
ficing strength or accuracy. 


Typical Applications— 
As terminals, contacts, bearing pins, 
stop pins, male-female connections, etc., 
in a wide variety of products such as 
Business Machines, Ventilator Louvres, 
Toys, Radio and Television Apparatus, 
Terminal-boards, Electric Shavers, 
Phonograph Pickups, etc. 

Send part (up to 4" dia. and to 1%" 
length) and your specs for a quotation 
or write for DATA BULLETIN. 


® 


™e BEAD CHAIN © Fc. co 


92 Mountain Grove 5t., Bridgeport 5, Conn 
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methods 


MEASURE HAIRSPRING 
TORQUE 


WITH SOUND WAVES 


AC VOLTMETER 


Marion’s Hairspring inspection method 
permits 100% inspection and control of 
ie hairspring characteristics at high pro- 
AUDIO Offeror ‘ duction rates. 


THE MARION METHOD of hairspring inspection takes advantage 
of the relationship between the torque of the hairspring and its 
natural resonant frequency. Initial calibration is made with ay 
standard torsiometer and frequency is adjusted to resonate a 
hairspring of known torque. Hairsprings of correct torque speci- 
fications resonate when held in tweezers placed against the 
vibrating surface. Amplitude adjustment permits ‘“Go-No-Go” 
Inspection to = 1% of specified torque. With this method, inspec- 
tion rates of 500 to 600 springs per hour may be achieved. This 
technique affords production torque control to close limits on a 
100% basis, rather than the normal spot checking provided by 
standard torsiometers. 


NOT FOR SALE — Marion's Method of inspecting hairsprings by vibrat 
ing them at audible frequeacies may be adaptable to your own inspection 
problems. The illustrations show how such a device may be made. The 
one pictured uses a Hewlett-Packard audio oscillator coupled to a trans- 
ducer which may be a modified P.M. speaker assembly 


OTHER MARION METHODS — Current demands on industry by the 
mobilization program accentuate the importance of production methods 
Hairspring torque measurement by means of sound waves is only one of 
a number of methods which Marion proposes to present in the hope that 
some of them can help you as much as they have helped us. Marion Elec- 
trical Instrument Company, 415 Canal Street, Manchester, N.H., U.S. A 


MANUFACTURERS OF MARION RUGGEDIZED PANEL INSTRUMENTS 








© marion meters 
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; . NEW CAM CLAMPS 
= These cam-action clamps were designed for applications where 
parts (such as castings, larger forgings, or stacked stampings) 


having variable thickness, are to be held. They are the only big 
cam clamps known that provide convenient means for locating 


7 
the spindle assembly along the toggle bar. 
The spindle itself is easily adjusted for ¢ 
’ ; clamping height, and can be replaced by a 
special pressure pod to suit oth r clamping 


requirements. 


ORIGINATOR OF MICRONIC FILTRATION 





MODEL CAV-1200 

Recommended force ot end of togg'e 
bor 1200 ibs Recommended force 
3%" from front of bose, 1700 ibs 








MODEL CAS-1200 

This clomp hos the oadditic advantage 
of permitting the toggle bo De swiveled 
around the bose to any position within 180 


MODEL CAS-2000 ‘ 
This clomp hos the some feotures os Mode! CAS 1200 
but for 2000 ibs. clamping force 
MODEL CAV-2000— similor to obove but hos fixed bose 
Way to Make This entire series is also available without cam action (with 
fixed locking). Cotalogued as Models V-1200, S-1200, V-2000, 


Lad had and $-2000. Complete catalog sent on request. 
Liquids Come Clean 

















TTA 
tienen LAPEER MFG. CO. 


5 N ROAD * LAPEER, MICHIG 


The Controlled Flow 














Nine times out of ten Bendix-Skinner filters will 
supply the ‘‘finest'’ answer to your problem. No 
magic—just the simple fact that Bendix-Skinner 
has developed entirely new and exclusive filtering 
techniques in twenty years of tackiing the tough 
jobs. We'll welcome an opportunity to prove it. An 
inquiry costs you nothing and may save you much. 
Over 350 Models providing filtration 


from '/ micron (.000019") upwards 
at flow rates from 1 to 5000 gpm 


HYDROPUMP 


x PROVIDES COMPLETE CONTROL OF 
ZH S VOLUME * + * DIRECTION + + + PRESSURE 
| AT THE PUMP without Valves 


= These are only some of the features that the 
Disc-type Ribbon-type | pegted-iese |. HYDROPUMP offers. For complete information, 


> write for Bulletin 100-P. 
SKINNER PURIFIERS DIVISION OF 


Se — 3m | MILWAUKEE HYDROPOWER, wc. 


MICHIGAN 
avearcom aroparién 


Sushi Sales: Goudte tatminalionet Btcleton, 72 Pull: Avo,,.6. ¥. 19,0. ¥ 3445 N. 35th St. Milwaukee 16, Wis. 
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WORLD’S LARGEST PRODUCER ~ 
AND FINISHER OF DIE-CASTINGS 











another 
tough 

cold heading 
~ job by 


SCOVILL 


¥ . 
Sine cisieetea lll 


(TT 2 de 


AK 


This copper transformer stud ss being produced 
by cold heading at Scovill for a well-known 
electrical manufacturing company. Note the 
different diameters and shapes, the staked 
wings and ‘‘captive” fiber washer. Copper, 
though difficult to work on automatic screw 
machines, is admirably suited for cold heading. 
By preserving the flow lines in the metal, cold 
heading also produces a stronger part. 

Although this particular part is designed for 
an electrical component, it may spark a solu- 
tion to some similar problem you have, involv- 
ing different diameters, washer assembly and 
staked wings. For further information send 
your sample or blueprint. 


eae HEADING 


“Guide to the Profitable 
Use of Cold Heading” 

-~ Bulletin No. 2 describes 
the advantages and 
limitations of this process 
for the designer. It's 

free for the asking. 


RECESSED MEAD SCREWS + SEMS + TAPPING SCREWS 
STANDARD MACHINE SCREWS + SPECIA, COLD HEADED PARTS 


Al FASTENERS AND 
\ ny SPECIAL PARTS 


INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 
SCOVILL MANUFACTURING CO., WATERVILLE 14, CONN. 


Montclair, N.J. + Detroit « Wheaton, Ill » Los Angeles » Cleveland « San Francisco 


4 


Na 


Keiw the fe. 
of the MARSH line 


_ of pressure gauges ,; 


al 


There are literally thousands of 
combinations of types, ranges, 
case styles and connections in the 
broad Marsh line of pressure, 
vacuum and compound gauges. 
As a result, gauge requirements 
that would be “special” to 
others are often standard to 
Marsh. 

This means that we can 
meet your gauge needs bet- 
ter and more economically 
. . « whatever the service 
condition, quantity or de- 
tign requirement. To 
know the scope of Marsh 
Instruments just ask for 
the new fact-filled 
catalog. 


MARSH INSTRUMENT CO. 
Soles cffiliate of Jas. P. Marsh Corp., Dept. 39, Skokie, Hl. 
Export Dept.: 155 E. 44th St., New York 17, N. Y. 





Largest to Smallest 
TRUCKS 
Benefit by Using 


ROCKFORD 
CLUT 


ROCKFORD CLUTCH Division 
8ORG. warmer 


20% Catherine Street, Rocktord, Hilimers 


) 
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ZAPON Helps eA 
Solve Problems OS . 
Of “Conformance” 





DeFENSE Orpers bring with them the need for conformance with 
government specifications. ZAPON can help. 


ZAPON Service From Every Angle brings you finishes that meet 
government “specs” in the drum. They must comply with the 
“specs” to assure highest performance requirements in the held. 


ZAPON technicians tackle any problem of “conformance” on your 
own production line. Let Zapon help set up your finishing depart- 
ment to fill government orders with speed and economy. 


PN 


% a” I Service from every angle... 


that’s 
ATLAS POWDER COMPANY 


Industrial Finishes 


Stamford, Conn. - North Chicago, Ill. 
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5 
quick fact 
ABOUT ENGINES 


-..and why it pays to use 
them in your products 


Allis-Chalmers Power 
Units are mass-pro- 
duced along with trac- 
tor engines by the thou- 
sands. This means max- 
imum production econ- 
omy ... lowest cost to 
you 


Five sizes make it easy 
to fill any power ree 
quirement. Use them 


SUITED ee ee --The Standard 
micomi.i wie): — — engine of Quality in 


wena ta ata ARROWHEAD 
tractor service, A-C 

REAL Power Units have high “oO” RINGS 
Guletedi femme torque characteristics 


to take overloads in 
ABILITY 


stride,even when throt- 
tled way down. 


This high standard of quality is possible because 
of Arrowhead’s years of experience in the pre- 
cision molding of “O” rings. Vigilant quality 
There are thousands of control from rubber compounding to finished 
i A-C dealers through- product, and rigid inspection procedures con- 
PROMPT or ce pected — r stantly maintain this standard. 
f them is near you. ee an 
SERVICE stocks genuine A-C Standard ‘o” Rings Arrowhead O” rings are 
parts and is ready to available from stock in all sizes and in both Com- 
give you service when mercial and AN grades. In both grades are types 
and where you want it. designed for applications involving reciprocal 
LO engines tor motion, partial rotation and static sealing in both 
ower on your products hydraulic and pneumatic uses. 
adly work with you in 


Special "O” Rings For unusual requirements of 
meet your requirements: 


temperature, resistance to highly corrosive sub- 
stances, or other highly specialized operating 
conditions, Arrowhead’s research laboratory will 
develop special compounds to meet the particu- 
lar requirement. 








Whatever the sealing problem, Arrowhead 
engineers and rubber technicians will welcome 
the opportunity to offer advice and assistance. 


AALS Cay ‘ WRITE FOR “O” RING MANUAL 
Pe This valuable booklet contains comprehensive data 
x ee on the use and installation of “O” rings, as 
well as illustrated information on the design of 
mechanisms for the proper use of this type seal 
Write today for Catalog 502A 


fILLIS-CHALMERS 


RACTOR DIVISION + MILWAUKEE 1, U. ‘ ‘ 
RPM Max. Bhp. “ 
o23 1500-1800 24.5-28.0 Available in open ARROWHEAD RUBBER co 
W-201 1400-1800 33.5-40.5 orclosed models , 
uU-318 1200-1400 45.0-50.9 with accessories to DOWNEY (Los Angeles County) CALIF. 
E-563 1050 74.0 fit the application. 
L-844 1050 110.0 : 
“Figures rep t cu. in. displ 





“o° grees SUAICOMES @ PRECISION MECHANICALS « PH FROM DUCTS 
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This spindle bearing is standard equip- 
ment on large spindles designed by a 
world-famous builder of precision 
grinders. For extreme accuracy, for 
freedom from vibration, and for en- 
during precision, only sleeve bearings 
will do. Where other types of bearing 
retain their accuracy only for months, 
Bunting Spindle Bearings endure for 
years. Where other complex types re- 
a quire a surgical standard of cleanliness 
and a watchmaker’s skill for replace- 
ment, the Bunting Sleeve Bearing re- 
quires only common-sense and the 
services of a good mechanic. 
The secret of this performance and 
long life lies in the film type of lubrica- 
tion. A properly designed and well 
lubricated sleeve bearing need not 
acknowledge any superior. No other 
bearing type possesses its simplicity, 
its ruggedness, its ability to deliver 





accurate work for many years. These 
attributes are possessed by the sleeve 
bearing. 
Bunting engineers are at your service 
i whether your problem is a precision 
grinder spindle, an aircraft engine, an 
automobile engine, or something of 
more or of less exacting requirements. 
Bunting engineers utilize their exien- 
sive experience with bearings of all 
types in their work of designing 
Bunting Cast Bronze Sleeve Bearings. 
The Bunting Brass & Bronze Com- 
pany, Toledo 9, Ohio. Branches in 
Principal Cities 


Rc 
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Sensational, new 
transmits more 4 
speeds than any 
















TRADE — MARK 


horsepower at higher 





. 


More horsepower per inch of width 
Cuts cost-per-hour by as much as 50% 


Smooth and vibrationless as a belt 
Positive as a gear with the nena of steel 
Up to one-third longer serelen life & 


The new Morse HY-VO Drive literally revolutionizes high-speed, 
heavy-duty power transmission. It combines—for the first time— 
the ruggedness and positive action of a gear with the smoothness 
and lack of vibration of a belt. 


Entirely new design principles are used in the HY-VO Drive. 
Vibration and destructive linear pulsations are virtually elimi- 
nated, allowing the HY-VO Drive to operate at tremendously in- 
creased rotative speeds, using drives of much narrower widths. 
It opens the way for transmitting much higher horsepower from 
smaller, more economical, high-speed engines. 


Due to the shortage of materials and production facilities, orders 
fps “eo . - MECHANICAL 
for HY-VO Drives must carry a priority rating at the present time. 


POWER TRANSM/SS/ON 
MORSE CHAIN COMPANY propucts 


7601 Central Avenue, Dept. 226 « Detroit 8, Michigan 





TESTED-PROVEN-ACCEPTED! 


Best fer 
Trigger - Quick 


CHOOSE THE Control 


IR VALVE Wee 
YOU HELPED wee 


FULL FLOW 
DESIGN ak 


COMPACT 


ONE MOVING PART 


MECHANICAL AIR CONTROLS 


VOR WOOO MIAay 
FOR MANUFACTURERS VSS SS 
OF PORTASLE EQUIPMENT, \ No es 
CARRYING CASES, 
PARTS BOXES, Etc.! DROP-FORGINGS 


e non-rattling « rugged 


construction e rust-proof 
© meets Air Force and other ANY SHAPE - ANIY MATERIAL - COMPLETE FACILITIES 
Government specifications Write for Free Forging Dato Folde Helptu ntormative 
Here is the handle you have been looking for—one that pias som coer nds Sal _— adit os 
is ideally suited for anything that must be lifted by a 
side carrying handle. Because we could not buy any- 
where a satisfactory handle for the thousands of cases 
manufactured by Bendix and needing such an item, 
Bendix-Friez engineers developed this handle to meet 
Air Force and other Government spec iheations for many 
kinds of special equipment. The unique, rugged design 
of this handle, with its “snap-back” feature, is such 
that neither shock nor vibration will cause it to rattle. 
Built of aluminum and stainless steel, it can be riveted 
or welded to the side surfaces 

of any kind of container or 

depressed in the sides. Avail- 

able in larg: or small lots, orders 

filled promptly. Write for prices. 


SES SB BBB BRB RBRB RBBB RBBB Beas 
FOUR TYPES OF--- 


WOVEN BRAKE LINING 


COVERING ALL INDUSTRIAL 
REQUIREMENTS FOR INTERNAL 
AND EXTERNAL BRAKES 


sizes 1 1/2 « 5/32" through 4 x 3/& 
LARGE CAPACITY (10,900 ft. per Day} 
LONG EXPERIENCE | 
SPECIALISTS IN SHORT RUN ORDERS 
Wp), FRIEZ INSTRUMENT DIVISION of == WE INVITE YOU :::OUIRIES 


1336 Taylor Avenue evsavien convesarree 


nara ' GOouTHERN FRICTION MATERIALS CO. 


Expert Sales: Bendix International Division, 72 Filth Avenue, New York 11, N.Y a a oo ee oe Pe eee | 
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examples of 
Flexible Connector 
jobs 


EXTENSION “‘FINGERS'’ FOR TIGHT SPOTS 
Have y ever droppe screw r 
ate these mec? 
rners, eve 


J twist. M 


The right move is to use American Flexible Metal Hose 
or Seamless Tubing wherever connectors must be flexible, 
absorb vibration, stand punishment of almost any kind. For 
close connections, for misaligned ports, for resisting heat, 
pressure and corrosion, let us suggest the right connector 
for the job. 





Bulletins SS-50 and CC-300 contain information you ought 
to have about these versatile products. For your copies, write 
The American Brass Company, American Metal Hose Branch, 
Waterbury 20, Connecticut. In Canada: The Canadian 
Fairbanks-Morse Company, Ltd. 


wherever connectors must move... 


a : 


FLEXIBLE METAL HOSE AND TUBING 





TO ““COOK"' A SMOOTH 
DISH x 
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THREE separate and distinct 
laboratories to solve 
your sealing problems 


Good packings design requires 
exact answers to specific hydraulic, 
pneumatic, or fluid retention 
problems with rubber or léather. 
Supplying these facts is the 

important function of Trostel research- 
supplying them out of experience 
wherever possible; developing 
new compounds and impregnations where 
existing materials are found wanting. 
The end result is a thoroughly tested 
design based on known operating 
data; one that can be produced 
economically, in quantity, 
under rigid laboratory control. 
We invite you to join the many 
well-engineered companies who 
have found these services 
both indispensable and profitable. 


Illustrated builetin on request. 


=Howto™= =54 
Plan and Control I 
Production 1 

, —for greater speed J 


and efficiency 





This guide brings you tested 
and improved methods of rout- 
ing, scheduling, dispatching, 
inspecting, following-up. 








PRODUCTION 
CONTROL 


By L. L. Bethel, W. L. Tann, 
F. S. Atwater and E. E. Rung 
Second Edition, 284 pp., illustrated, $3.75 


You can get greater volume at lower cost 
with these successful o 
planning and control. This guide book helps 
you bandle more effectively your everyday 
probleme ef routing, echeduling. Gupatesine, 
inspeeting, and follewin Based o 
tleal experience, it 
methods in more than 185 cerca com 
pantes in all types of industri 
It brings you me  petnetpiee y behing improved 
ems hundreds of techniques 
Operation an- 





coste—preparing a 
edule—transiating orders inte uetion— 
mount pb _ me tion — record keeping — 
hese and res of other Pasnieg and centro! 
methods are re analyned and evaluated 


master 


Gives you up-to-the-minute guidance en: 
Forecasting of sales and production volume— 
control of inventories and coste—metheds of 
el tion and identificetion—master route 
keeping stores recorde—what ° “control” 
| means te the plant or 

| of expense distribution. Put this handy verano 
| to work om your production line . . . to help 
locate problem-.areas and develop a olen sys 

| tem of controls for your plant. 








5 | Check these 15 “how-to” cam 


| IMPREGNATIONS LABORATORY 


« The Concept of 

” t 

Silinea 1. 
i} 


: Sere it 
“4 
Resting a 


“ tlens und Preeessse 6. 


10 DAYS FREE EXAMINATION 





McGRAW-HILL BOOK 
830 W. 42nd &t., N.Y.C.. 3's. 


ALBERT TROSTEL & SONS COMPANY 
& copy of Bethel's preoucrion | 


Packings Division ° Pale 1, Wisconsin |" Fiesse sma mes no 
: 1&4 34 In 10 cave I will remit $3.75, plus a few cents 
- PtH €/0/70 postage, or return book postpaid. * | 


engineered 


PACKINGS 


° + avel 


Naot eae al rou oeder 
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Illustrated here is the Square D Com- 
pany's Class 8992 Type QACG-1 com- 
bination NEMA 3 B timer, electronic 
contactor and 225 ampere circuit 
breaker, with a closeup of the timer 
removed from the enclosure. 


TULELCTRIL \WiRING REDUCES COST ON SQUARE D 
COMPANY ELECTRONIC WELDER CONTROLS 


Meticulous workmanship is vital in the UNILEC- 
TRIC Wiring System installed in this timer for the 
Square D Company's Electronic Welder Control. In 
addition, this application has resulted in reported 
savings up to 20% for the Square D Company, plus 
savings in installation time and inspection. 

UNILECTRIC’S eight years of experience in pro- 
ducing intricate electronic and electric wiring systems 
— harnesses, cable assemblies, leads and cords — as- 
sures both electrical integrity and cost 
reduction in the wiring of Defense and 
Civilian electrical equipment. 


UNILECTRIC Wiring Systems have 
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served RADAR, RADIO, FIRE CONTROL INSTRU- 
MENTS, TANKS, TRUCKS, MOTORCYCLES, and 
many other vital wartime products, as well as millions 
of electrical appliances and industrial applications. 
More than 200 manufacturers — like SQUARE D 
COMPANY — depend on UNILECTRIC for re- 
liable product wiring at lower cost. UNILECTRIC 
can help YOU. It costs you nothing to prove it. 
Write or wire. 


Menufactured by 


(far Wee Sysrems 


UNITED MANUFACTURING & SERVICE COMPANY 


419 SOUTH 6th STREET © MILWAUKEE 4, WISCONSIN 








insist on 
“buried” integrity 
im your products 


In the durable goods field most of the products are 


composed of many component parts. Acadia Synthetic 


Rubbers are contributing importantly to the supe- 
riority of thousands upon thousands of these 
products on land, sea, and in the air—from battle- 
ships to tiny instruments. For years manufac- 

turers in hundreds of industries have found by 
experience that, with Acadia Synthetic Rubber 
parts in their products, they will never have 
trouble from that source. Acadia is a“*buried” 

but vital component for products of 


highest integrity. Insist upon it! 


© for every 
synthetic 
rubber 


requirement 


esheets e gaskets 
e@etubing e@ rings 

@ strips @ extrusions 
e@ channel e cut parts 
@washers = posists oil, 


@ seals oge, wear, 
@ bellows hesi, light 


DIA ytthe” 


io 
” * 


DIVISION WESTERN FELT WORKS 


4035-4117 Ogden Avenve, Chicago 23, Ilinois 


SANBORN industrial 


12and 4 channel 
RECORDING SYSTEMS 


WAMEDIATE READING — PERMANENT RECORDS 
RECTANGULAR COORDINATES — NO INK 


‘lecirical phenomena from a few mv 
to over 200 volts may be readily 
and continuously recorded. Registration 
by heated stylus on plastic-coated paper. 
is clear — sharp — permanent. Standard 
speed of one-channel model — 25 mm sec 
(slower speeds available). Twe-channel 
recorder has ten speeds —9.5 to 100 
mm/sec. Four-channel (shown right) has 
eight speeds — 0.25 to 50 mn. /sec. Tim- 
ing and code marking — built-in. features 
of all models. Amplifiers (D.C and 
Strain Gage) — interchangeable 


For complete descriptions, illus- 
trations, tables of constants, 
and prices, write for catalog. 


SANBORN “csi 


OU UtIe : _ : 
COMPANY “CAMBRIDGRN39, MASS, 


-poox to tuthiQh 


FOR HELP ON YOUR PRESSURE 
‘LUBRICATION PROBLEMS 


There's a Tuthill positive disp 
your pressure lubrication req 


MODEL R automatic reversing pump 


MODEL L is a mechanically delivers from the same port, re- 
sealed pump built in copaci- gordiess of direction of shoft ro 
ties up to 3 g.p.m tation, Capacities to 200 g.p.m 


- 


MODEL C is co general purpose MODELS S$ end SA ore stripped 
pump with capacities up to pumps for building directly 
200 g.p.m into the design of your machine. 


These and other Tuthill pumps offer the answer to 
your pressure lubrication needs. Write for tull details 


th Street * Chicago 19, Hlinois 
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eee gives you 


Stronger Permanent Magnets 


INDIANA HYFLUX Alnico V 
develops the highest energy-product 
of any magnet material—an average 
of 5% million BHmax or more, with 
54 million guaranteed. Think what 
this can mean to you in greater 
strength and smaller size, especially 
since HYFLUX 


4ct—costs no more than regular 
Alnico V. 


a premium prod- 


Everything in Magnets 
—from Design to Delivery 


INDIANA Permanent Magnets are 
component parts of so many mech- 
anical and electrical devices because 
they're compact, easy to install, de- 
liver uniform high energy without 
wires, heat, or operating parts. As 
the world’s largest magnet maker, 
INDIANA points with pride to more 
than 30,000 different applications 


PERMANENT 
MAGNETS 


Bane Soe es | tN 
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PRoDUCI 


VALPARAISO, INDIANA «= «© » 


“PACKAGED 


including radar, sonar, rangingequip- 
ment, aircraft magnetos, proximity 
fuses, guided missiles, communica- 
tion, and a host of other uses. This 
without 
cost when you call in INDIANA 


broad experience is yours 


Greater Production 
—now, when you need it! 


INDIANA, sole makerof HYFLUX, 
makes permanent magnets exclu 
sively—all materials, all shapes, ail 
sizes. During the past eighteen 
months, production facilities have 
been expanded 50", to meet the grow 
ing demand. For your present needs 
and those of the future, let’s get our 


INLCiANA de- 


signing and unified service save yo 


engineers together 


time and money 


© Many types and sizes of INDIANA HYFLUX Per- 
manent Magnets are availabie for your immediate 
experimentations. Ask for new Stock Magnet Catalog 
No. 11. For magnet design information, ask for free 
Magnet Manual No. 4B-71. 


Sales Offices Coast to Coast 


ENERGY" SINCE 19gos 








SP pepentabe: 


low-cost fastening with 


DRIV-LOK PINS (| 











* Simple Installation 
* Versatile...Types for 
Most Applications 
* Wide Selection of Materials 
* Vibration and Shock-proof 




















DRIV-LOK Pins are widoly used 
as hinge and pivot pins because 
they permit maximum free rota- 
tion of one part, while remaining 
securely locked in the other. 
Quick, easy installation of DRIV- 
LOK Pins cuts assembly costs, 
waste motion is reduced and pro- 
duct improvement results. 


DRIV-LOK Pins are made in many 
types to handle most applications. 
Write for catalog and samples, 
giving nature of your fastening 
problem. 





DRIV-LOK PIN 
5 2? A. 
723 Chauncey St. © Sycamore, Ill. 





CUSTOM BUILT MACHINERY 


FOR OVER 75 YEARS 





axie-LowpRrey 


Machine (jorperation 
(A subsidiary 


sieaaciveslnas @ DESIGNERS 

Write: AND BUILDERS OF 
DIXIE-COWDREY SPECIAL PURPOSE 
Fitchburg, Mass. MACHINERY 


Telephone: Fitchburg 5200 











Printed on loose leaf, six hole, 6-3/4” x 3-3/4" bond paper, each 
book contains about 140 pages of technical data, presenting 
condensed, accurate and essential data dor the student, engi- 
neer, technical worker and business man. 

Architecture Building Constr. Piping Data 

Home Heating Radio 

iNumination Television & FM 

Electrician's Data 

paneer ate 


aur Conditioning 
General Mat Transformers, 

Math. Tables Relays, Meters 

Physics Hydraulies . . 

Chemical Tables Surveying by — ve 
Metals Mech. Drawing Ph herm 

Gen't. Chemistry Machine Design Dat aT etye. 
Reinf. Concrete Machinists Data Phys. & Org. Chem. 
Write for FREE Catalog (over 2000 listings.) See for yourself 
how helpful LEFPAX can be to you. Send $1. for each book, or 85. 
for any siz books listed above, to: 


LEFAX DEPT. PE-8 Philadelphia 7, Pa. 
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EXTERNAL ‘TERMINALS 


= AgRmaney Anning 
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EXTERNAL TERMINALS 
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Propuct ENcinrerinc — Jury, 1951 


these tiny Class "'S” Relays from 


Automatic Electric 


are HERMETICALLY SEALED 





To give your product high performance 
standards, use relays that meet aviation’s highest stand- 
ards. These Automatic Electric Class “S’’ Relays meet 
them all! 


small, light-weight— mount in any position in a 
restricted space...save valuable room, hold down weight. 


resist shock and vibration—contact operation is 
dependable at vibration up to 10.5 G's. 


protected from harmful conditions—op rate in 
“ideal” atmosphere of dry nitrogen, sealed against dust, 
corrosion, atmospheric pressure changes and tampering. 


versatile in application—as shown at left, Class 
“S” Relays are available with solder-or socket-type ter- 
minals...and with the contact arrangements you specify. 


Other telephone-type relays can also be supplied, with 
or without hermetically sealed enclosures. Write for 
circulars. Address: AUTOMATIC ELECTRIC SALES 
CORPORATION, 1033 West Van Buren St., Chicago 7, 
Ill. In Canada: Automatic Electric (Canada) Ltd., 
Toronto. Offices in principal cities. 


RELAYS SWITCHES 
AUTOMATIC Q> ELECTRIL 
CHICAGO 


eee ee eer es 





This picture does not 
equal 10000 words 


This is a fine photograph—but men and machines 
are only part of the story at IGW. It takes esprit de 
corps (a much overworked term that fits here)—it 
takes pride of workmanship to produce fine pre- 
cision gears and parts. 





* This Horizontal Jig Borer is typical of the high precision tools 


designed and built by Indiana Gear for their own use. 


* CAMS + INTRICATE AND 
MACHINE PARTS 


Type “A-31" Small Volume 
Pressure Reducing Valve 
+ 


" paper making equipment 
manufacturer specifies 


CASH-ACME 


Consistency is important in the 
pulp and paper industry. The 
proper density of the mixture deter- 
mines the quality of the stock. The 
same holds true of CASH-ACME 
Automatic Valves . consistency of 
que ality and performance make these valves 
an important addition to pulp and paper 
equipment. In fact, more and more in¢ustries 
are specifying CASH-ACME when there's a 
precision job of pressure reducing and regulating 
to be done. Write for free literature describing 
the part CASH-ACME Automatic Valves can play 
in the successful operation of your products 


cash 
q (ms SILENT SENTINEL 


Automat to Valves 


A. W. CASH VALVE 
MANUFACTURING CORP. 
6662 E. Wabash Avenve 
Decatur, Iilinois 








A WOVEL and UNIQUE CIRCUIT INDICATOR 
DESIGNED FOR 
NE-51 NEON LAMP 
For 110 or 220 
volt circuits 
The rev.ired resistor 
is an integral part 
of this assembly 
—"“built- -in.” 
RUGGED 
DEPENDABLE 
LOW IN COST 


FOR YOUR PANEL G3 


PATENTED: No. 2,421,321, Cot. No. 521308-997 


WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especiaily 
made and approved for military use. We pride ourselves 
on prompt deliveriss—any quantity. 
ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 
of AMERICA 


909 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 
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Foundries need Scrap—Keep it Moving! 


(3) 
1 


Where motors get ROUGH 
GRAY IRON can take it! 


Leading motor manufacturers ure Gray Iron for the 


following important reasons: 


@ Damping action that minimizes noise and vibration 
@ Rigidity which insures permanent shaft alignment 
@Extra protection against jerring blows and rough handling. 


@ Resistance to rust and corrosion. 


Why not take a tip from leading manu- 
facturers and specify Gray lron where 
your product must stand up under 
rough usage? Whether it’s corrosion, 
Vyplesl meter end plates cast of Grey Wen abrasion, heat or vibration . . . Gray 


lron can take it! 


Make It Better with Gray Iron . .. Second largest industry in the metal-working field. 


GRAY IRON FOUNDERS 


avs 


LAI LONA 


‘ 
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RIGHT DOWN THE LIST-—dump body builders 
specify BLOOD BROTHERS Universal Joints 


Anthony Company Gar Wood Industries, Inc. St. Paul Division, Gar Wood Industries, Inc. 
Daybrook Hydraulic Corp. Hercules Steel Products Corp. The Perfection Steel Body Co. « The Heil Co. 
Galion All Steel Body Company Marion Metal Products Co. 


All these prominent manufacturers build dump bodies. And all 
build for strength, dependability and economy. That’s why it’s 
significant that eack one specifies Blood Brothers Universal Joints 
to transmit engine power through an angle to hydraulic pump. 


On many other products too, where designers aim for stamina 
and strength, Blood Brothers Um- 
versal Joints play a vital part. 


They're engineered from long ex- 
perience . . . built with the most 
modern facilities . . . and backed by 
a reputation for service and per- 
formance. For details, write for our 
complete catalog. 


BLCOD BROTHERS machine co. ALLEGAN, MICHIGAN 


Division of Standard Steel Spring Co. * Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 





For Operating 
Small Cylinders 
& Master Valves 


You SAVE TIME & MONEY 
by using AMB BRONZE CASTINGS 


Reeeen (1) Good sound castings 

mean minimum re- 

jects, and the saving of time and money 
wasted in useless finishing and assembly 


work. 


( Real accuracy, means closeness to de- 
signs and specifications; therefore, less 
machinery and finishing costs. 


(3 Quick and courteous Service means 

less follow-up time and annoyance on 
customers’ part — and of course, more 
prompt deliveries to our customers’ cus- 
tomers. 


Proot of AMB Quality and Service may be 
readily obtained from our customers. 


Note: Our new, flat opening, fiexible- 
bound “Reference Book on Bronze 
Casting Alloys” has just come off 
the press—copy will be sent upon 
request on your Business Letterhead. 


AMERICAN MANGANESE BRONZE 


. COMPANY 
4705 Rhawn St., Holmesburg, Philadelphia 36, Pa. 


PITTSBURGH, PA. 


Established 1909 





Compact, sturdy con- 
struction precision 
engineered for high 
speed and long unin- 
terrupted heavy duty 
operation, Automatic 
valves have small, well 
protected solenoids for 
operating small cylin- 
ders and air and hy- 
draulic master valves. 
Reasonably priced— 
Attractive quantity and 
O.E.M. discounts. 


Write for bulletin. 


AUTOMATIC VALVE CO. 
37423 GRAND RIVER AVE, FARMINGTON, MICH. 


PIONEERS and SPECIALISTS in PILOT 
OPERATED SOLENOID CONTROLLED VALVES 
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Type 759-B 
Sound-Level Meter. . . $350.00 


Standardized Readings — meet the current Rendinls of the American 
Standards Association, the Acoustical Society of America and the 
American Institute of Electrical Engineers 


Unusual Sensitivity 
standard A.S.A 


Range is from +24 db to +140 db above the 
reference level 


Non- Directional Pick-Up crystal-diaphragm-type microphone with 
essentially non-directional response 


Slow-Fast Meter 
Stable Calibration — can be checked easily by the user 
Three Weighting Networks 


any noise level 


Separate Output Amplifier — to provide undistorted output for an an- 


alyzer or telephones without affecting meter readings 


switch selects either SLOW or FAST meter damping 


to secure the correct frequency response for 


Non- Microphonic special tube suspension eliminates microphone 
notices and resulting errors 


No Magnetic Pick-Up — no inductance coils or transformers to cause 
serious errors from electrical pick-up 


Requires No Battery Adjustments — uses 


Self-Contained and Portable — weight with battery and tubes, 
ready to operate, only 22% pounds 


single block battery 





Accurately 
Conveniently 


With this completely self-contained, 
portable and accurate sound-level meter, 
anyone can make noise ievel measurements 
on electro-mechanical equipment such as 
washing machines, vacuum cleaners, sew- 
ing machines, electric fans and hundreds of 
other home appliances. In determining the 
noise level in offices where adding ma- 
chines, calculating machines, typewriters, 
addressing machines and many other equip- 
ments of these types are used, the conveni- 
ence with which measurements may be 
made has won universal approval of the 
General Radio Sound-Level Meter. 

Anyone can operate this meter within 
a few seconds. It is only necessary to turn 
the ON switch, hold the meter near the 
source of noise, adjust the DECIBELS knob 
until indicating meter reads on scale, and 
then add the reading of the meter and the 
setting of the knob for the correct answer 
in decibels. 

For complete Information write for 
THE NOISE PRIMER 


GENERAL RADIO Company 


a 39, Mass. 


275 Massachusetts Avenue, 


Propuct Encingerinc — Jury, 1951 


AG 


aN 





Mass. ass. OF Gears Spears 


7, €. IN 





IBM ELECTRONIC 
CALCULATOR 
“MEMORY” UNIT 


In the Auxiliary ““Memory” 
Unit of the International 
Business Machines Card-pro- 
grammed Electronic Calcu- 
lator, two  sub-assemblies 
employ eight face gears and 
eight pinion gears. These 
gears and pinions are made 
by ‘Mass. Gear.” 
me 

Get in touch with Massachusetts 
Gear & Tool W oburn, 
Mass., for assistance on your 


gear applications. Ask for free 
catalog. 


Coa., 








Massachusetts 


Send Us Your 
GASKET PROBLEMS 
For over 40 years 
Vellumoid has pioneered 
in the gasket field. It of- 
fers a wide range of non- 
metallic gasket materials § 
that have solved many 
difficult problems. 
Let us send you samples 
for testing. 
VELLUMOID 
444 VELLUMOID 
VELBESTOS 
(Compressed Asbestos) 
VELLL  X 
VELBUNA 
THIOKOL & BUNA N 
Coated Materials 


tt VELLUMOID co 


Worcester (6) : Mass. 


$ Bert Shoal Co., 


a or Qe ee 


for technical and 
business men 


NEW 1951 


Catalogue of 


McGRAW-HILL BOOKS 


McGraw-Hill books bring you the 


experience of experts in your field 


MAIL THIS COUPON FOR YOUR FREE COPY 
=o ee ee ee ee ee ee ee oe ee ee ee oe oe 


Reoders Service Department 
McGraw-Hill ay Md Inc. 
330 W. 42nd St., 

Send e a ' f the 
MoGraw -H Book 1 want 
(Nar ects of most inte 


Address 


City FPE-7 





ENGINEERS 
DESIGNERS 
PHYSICISTS 


The Aerophysics & Atomic Energy 
Research Division of North Ameri- 
can Aviation, Inc. offers unparal- 
leled opportunities in Research, 
Development, Design and Test 
work in the fields of Long Range 
Guided Missiles, Autc matic Flight 
and Fire Control Eq ipment and 
Atomic Energy. Well - qualified 
engineers, designers and physicists 
urgently needed for all phases of 
work in 


Supersonic Aerodynamics 
Preliminary Design & Analysis 
Electronics 
Electro-Mechanical Devices 
Instrumentation 
Flight Test 
Navigation Equipment 
Controls 
Servos 
Rocket Motors 
Propulsion Systems 
Thermodynamics 
Airframe Design 
Stress & Structures 
* 

Salaries Commensurate with 
training and experience. 


Excellent working conditions. 
Finest facilities and equipment 
Outstanding opportunities 
for advancement. 


Write now—Give complete resume 
of education, background and 
experience 


* 
Personal Dept. 


Aerophysics & Atomic Energy 
Research Division 


Norih American Aviation 
INC. 
12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 
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JOHNSON BRONZE 





SLEEVE BEARING 
DATA 





JOHNSON BRONZE 





SLEEVE BEARING 
DATA 





Stock Sizes or Specials? 


Tue trend, in recent years, 
among leading designers of machin- 
ery and equipment is to use stand- 
ard stock parts rather than specials 
wherever possible. And there is 
sound reasoning behind this move, 
particularly in cast bronze sleeve 
bearings. 


Naturally in some instances it is 
essential to design and produce a 
special bearing for a specific appli- 
cation. Such factors as flanges, wall 
thickness, taper, special alloys and 
other characteristics that cannot be 
provided for in stock bearings can 
only be secured through special 
manufacturing operations. This 
often necessitates special patterns, 
tools, dies or other equipment not 
included in the cost of stock items. 
With the exception of long produc- 
tion runs of one size, special bear- 
ings are more costly than stock items. 


The factors that favor the designer 
in working to standard stock bear- 
ings are many. First, he has an un- 
usually large range of sizes from 
which to make his choice. At the 
present we list over 850, comprised 
of 55 inside diameters, ranging from 
14 inch to 414; 55 outside diameters 
3% to 415; 46 lengths ranging from 
34 to 934. Thus it is possible to 
secure practically any size combina- 
tion desired. 


Standard stock bearings are cast in 
what is usually referred to as a 
general purpose alloy, providing 
better than average physical prop- 


55 Ovtside Diameters 


PEE 








PLZT 


46 Lengths 





CATALOGUE in ic nos 

scribes the most 
complete stock bronze sleeve bea: .g service 
on the morket. Its more than 80 pages are 
filled with helpful bearing date. Write for 
free copy 
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Tolerances 


Years of constant study of the bear- 
ing requiremer.ts of machinery 
builders have not only guided the 
selection of the sizes to stock as 
standard but have also governed 
the decision on the proper toler- 
ances to standardize on. We find 
the following most acceptable: 

Outside Diam. up to 3”... . plus .002” to .003” 


Outside Diam. above 3”... plus .003” to .005 


All inside Diameters. 


All Lengths 


. + «+.plus or minus .0O1” 
plus or minus .005” 


erties assuring long life and excel- 
lent performance. Oil grooves, slots, 
or holes are easily, quickly and eco- 
nomically added. Standard toler 
ances, as listed below, can easily be 
altered where closer precision is re 
quired or where greater clearance 
is necessary. 


Stock bearings are lower in cost, too, 
a very important feature in today’s 
market. By making long runs of 
each size we are able to secure a low 
unit cost, which saving is passed on 
to the user. There is never any 
charge for patterns or tools. Com- 
plete stocks of all sizes are always 
maintained providing immediate 
delivery in any quantity. This elim-< 
inates the necessity for maintaining 
extensive inventory yet provides 
immediate service. 


Engineering Service 


It has always been the policy of the 
Johnson Bronze Company to work 
with customers in order to give 
them the greatest value for their 
money when purchasing bearings. 
In many cases we have found that 
a very slight change in bearing 
specifications or a slight alteration 
of a stock bearing will give the 
user the full benefits of this stock 
bearing service. We can also help 
you determine the correct type of 
bearing for each application. As we 
manufacture all types of Sleeve 
Bearings, we base all of our recom- 
mendations on facts, free from prej- 
udice. Why not take full advantage 
of this free service? 


This bearing dota sheet is but one of o series 
You can get the complete set by writing to 





SLEEVE BEARING HEADQUARTERS 
508 S.MILL ST. + NEW CASTLE, PENNA. 
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4-WAY VALVE 


Controls 
Model “D” Cylinder and 
Air Operated Chuck 
on Sundstrand Lathe 


In this lathe application, a 4" NOPAK 
4-Way Valve performs two vital func- 
tions. (1) It controls the NOP1K Model 
“D” Cylinder which locates the work- 
piece before clamping, and (2)it operates 
the air chuck. When the valve is open, 
the chuck is unclamped and the “locater” 
is down: when the valve is closed, the 
chuck is clamped and the “locater” is up. 


This application of a NOPAK Valve and Cylinder 
is typical of many in the machine-tool field. It 


Arrows point to NOPAK Model 
“D” Air Cylinder which locates 
workpiece for clamping. NOPAK 
4-Way Valve is shown in circle. 


may suggest how you can use NOPAK products 
to improve the performance of machines or equip- 
ment you use in your plant, or build for others. 


GALLAND-HENNING MFG. CO. 


NOPAK 14" 4-Way 
Hand Valve con- 
trols both air chuck 
and NOPAK Model 
“D” Air Cylinder. 


a7 
Write for Bulletin SW-1 or refer to Sweet's File 
for Product Designers. 


Representatives in Principal Cities 


2762 S. 31st Street, Milwovkee 46, Wis. 


VES AND CYLINDERS 





BRONZE? 
COpp ER? 
Aluminum? 
. . brass? 
Sh Ginless9 


MONEL? 


which alloy 
for your fastenings? 


Harper Qn0Ud vecovse torper 


specializes in them All . . . and whether your problem is 
corrosion, abrasion, heat, stress, app ora 
of these, Harper has met it before through many years of service 
to all industries. Over 7,000 items . . . bolts, screws, nuts, rivets 
and accessories . . . in stock ready for delivery from warehouses 
and distributors coast fo coast. Mail coupon for details and free 
copy of Corrosion Resistance Computer. 


The H. M. Harper Co. 
& 8203 Lehigh Ave., Morton Grove, iil. 


Rush my free copy of Corrosion Resis- 
tance Computer 
HARPE 


EVERLASTING ‘> FASTENINGS SHY . 
Specialists in ALL non-corrosive metals 


hineti 
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DESIGNED for AIR and HYDRAULIC SERVICE 
A 5938-42H-A 


PRECISION 
TRAINED... 


Diefendorf Gear 
production tech- 
niques meet the ex- 
acting demands of 
the military —on 
standards devel- 
oped in handling 
important World 
Wa. II contracts. 
Engineering assist- 
ance available. Ex- 
perimental gear or- 
ders invited. All 
material, all type 
gears. 


DIEFENDORF 
GEAR 
CORPORATION 


Syracuse, New York 


DIEFEND‘O:RF 


GEAR S 
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VERSATILITY —that’s the theme of the Kurz-Kasch plastics story in the electronic 

field. Parts like those above—=millions of them—are examples of Kurz-Kasch mass-pro- 

duction moulding of all types of thermosetting compounds during war and in peacetime. 

They measure up to exacting dimensions—pass underwriter requirements—are produced by 

the millions from moulds made for long productivity. They exemplify the sound and economical 
moulding methods we’ve helped to pioneer for the use of our country’s leading electrical manufacturers. 


That’s a “nutshell” story of what Kurz-Kasch has been able to do in the electrical field alone, Our entire 


output, of course, goes further—to a complete cross-section of American industry. Maybe we can help you. 


You can find out by telephone. 


Kurz-Kasch, Inc. ° 1427 South Broadway ° Dayton 1, Ohice ‘ 
| BRANCH SALES OFFICES: New York, Lexington 2-6677 
© Rochester, Hillside 2415M * Chicago, Harrison 7-5473 . 
Detroit, Trinity 3-7050 * Philadelphia, Granite 2-7484 se 
Dallas, lokeside 1022 * Los Angeles, Prospect 7503 : 


St. Lowis, Delmor 9577 © Toronto, Riverdole 3511 


P S PLA s C rettite 7 13 7 rhe 
EXPORT OFFICE: &9 Brood Street, New York City, FOR OVER 35. VEARS PLANNERS AND MOULDERS VASA 


Bowling Green 9-7751. 
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ALL RATED AT 
20 AMPS— 
125 VOLTS 
A. C. 


PROTECTED 
‘es Add 


Precision Sie” ~ Switches 


For Machine Tools, Processing 
Equipment, Packaging Machines, 
Aircraft, Ships, Tanks, Etc., 


You con design metal-ciad Mu-switches into your most vital or 
exposed circuits with assurance of complete dependability. 
That's because the precision, snap-action mechanism is enclosed 
in o protective housing of finest die-cast metal. Trigger quick 
response, good current carrying characteristics, close movement 
differentials and long life—all are yours with Mu-switch. Let us 


work with you on special applications. Just send us the details. 


Pin Plunger Type 
Side Mount 


MU-SWITCH DIVISION & 


~ % 

‘ ' . Say 

MANUFA URING CO MEW" 
ANTON, MAS 


Moisture-Proof Type 
Flange Mount 


» 


any special shapes: 


RODS BELTING 
TUBES EDGING 
STRIPS BINDING 
@ POLYSTYRENE 
@ CELLULOSE ACETATE 
@ POLYETHYLENE 
@ VINYLS 
@ ETHYL CELLULOSE 
@ BUTYRATE 
@ ACRYLIC 


i inc. - \8 
SENwoRTH Td | 


Write Dept. PE 








“FATIGUE 
WEAKNESS OF 
SURFACES" 


Reprints of this valuable 24-page report are 
once again available! J. O. Ailmen of the Gen- 
eral Motors Research Laboratory presents an 
analysis and evaluation of weaknesses caused 
by material fatigue. 


This informative article, including helpful 
photographs, drawings, and graphs, is avail- 
able at a cost of 50 cents per copy. Write 
Reader Service Department: 


PRODUCT ENGINEERING 


McGraw-Hill Building 
New York 18, N. Y. 
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Now an aircraft hangar with 


on 32 pillow blocks by SK F 


Here’s the newest development in equipment for fast, time- 
saving, cost-cutting turnaround maintenance, inspection and emergency repairs for commercial 
aircraft. It’s the Mitchell Mobilhangar*, built in two parts. Taxi aircraft into position — 
push-button controlled motors close the equipment to provide all the facilities of a fully equipped 
hangar. The Mobilhangar has every facility for servicing aircraft of any size. Tracks for it can be 
laid easily anywhere. Opening and closing operations are made smooth and easy by means 
of trucks equipped with 32 =csr Spherica! Roller Bearing Pillow Blocks —a wise choice 
based on confidence in 20*r’’s ability always to help put the right bearing in the 
right place, however unusual the service. 7215 
* For information —inciud ng star 
tling cost analyses — write Mitche 


Mobilhangar Corp., 509 Fifth 
Ave., New York 17 


BALL AND ROLLER BEARINGS 
AND PILLOW BLOCKS 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
manufacturers of sr and HESS-BRIGHT bearings. 
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timing 
devices 
for every 
purpose 


In every industrial and appliance field 
Mark-lime timing devices are known 
for rugged, dependable operation with 
no sacrifice of accuracy. 


Mark-Time timing devices are designed, 
engineered, and manufactured by oa 
skilled team of engineers and crefts- 
men. They include spring operated bell 
timers, time switches, and combinations 
of both, designed to meet all specifico- 
tions and requirements where audible 
bell signal or electrical circuit breaking 
is required at the end of a time cycle. 





Let Mark-Time solve your timing prob- 


Protect Screw Threads Permanently ce mM oH RH ODES IN 
in Plastics, Ceramics, and Metals boul HARTFORD. CONNECT 


; in Canode send inqviries to: Ontario Hughes Owens Co Ottewe, Ontario 
Heli-Coil Inserts of stainless steel or phosphor bronze wire 
protect electrical equipment and components from all forms 
of screw thread failure. Threads so protected never sirip, 
gall, seize or corrode .. . anti-seizing compound is unnec- 
essary. Heli-Coil Inserts eliminate vibration wear and are 
especially valuable where frequent assembly and disassem- 
bly causes thread wear. 


With Heli-Coil Inserts, clumsy and costly solid bushings 
are eliminated . . . design is simpler and product improved. 
The Heli-Coil system permits fewer bolts and shorter threads 
... permits production salvage of damaged parts previously 
unusable. 

Heli-Coil Inserts fit National Coarse and Fine Threads, 
pipe threads, automotive and aviation spark plug threads. 
Meet all aircraft, industrial and military specifications for 
Class 2, 2B or 3 fit. 


Protecting Screw Threads for Industry 


CORPORATION air conditioning, packaging, refrigeration, 


air, printing equipment, etc. 





The “M” Series valves are approx. 4%” high, yet have ex- 


HELI-COIL CORPORATION 


tremely fast action and large capacity for liquids, air and inert gases! 
Danbury, Connecticut. They have soft insert seats to prevent leakage — will operate in any 
Bulletin 650 on Design Data position— nylon fabric coated diaphragm for long life —mex. power 
consumption 10 watts—continuous duty! M-2 two-way normally closed 
— 5 to 150 p.s.i.—port size ¥%" or Ye"; orifice ¥8 — pilot operated. 
M-3 three-way normally closed, three-way normally open or direction- 
al flow—20 to 150 p.s.i.—port size Ye" or ¥"; orifice ¥e’—pilot 
operated. Special models available. 


Please send me 
Bulletin 349 on Salvage and Service 
NAME 


FIRM 
Write for Bulletin No. 493 


srReeT SAcuner tvtctric VALVE DIV. 


— ZONE ........ STATE > <, THE SKINNER CHUCK COMPANY 
132 Belden Ave., Norwalk, Conn. 
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-@ 
at prin 
Raymond Manufacturing Co. aX 


DIVISION OF ASSOC TED SPRING CORPORATION 


Corty, Pennsylvania 
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%, 


Siapartof apart 


Y but 
right! 


This Progressive-made fastener is one of the 
many precision parts in the Toledo Scale Com- 
pany’s Guardian Duplex scale. It is used as a 
thrust screw in the main lever assembly for 
making fine adjustments. 


Hardly a major part, but still it must be 
right. “Honest Weight” is Toledo’s business and 
precision is required right down to the smallest 
component. 


Manufacturing precision fasteners is Pro- 
gressive’s business, as leading companies well 
know. If you need a special fastener manufac- 
tured in quantity to exact specifications, see 
Progressive. 





WRITE FOR CUR CATALOG 
1T MAY SAVE YOU MONEY 





MANUPACTURING COMPANY 
48 NORWOOD ST., TORRINGTON, CONN. 
SALES OFFICES: SAN FRANCISCO, LOS ANGELES, 


PORTLAND, DETROIT, PHILADELPHIA, CLEVELAND, 
SEATTLE, BOSTON, SYRACUSE, ST. LOUIS, CHICAGO 





me UNIVERSAL 





ADJUSTABLE 
THERMOSTAT 


The new Type Ci Adjustable Indicating Thermostat is o precise 





temperature control for gas, liquid, and metal-to-metal appli- 
cations, such as ovens, hot plote presses, woter baths, incv- 
bators, proofing cabinets and cold cabinets. It is most useful on 
units where periodic checks of temperature are required, ad- 
visabie, or will prove time-saving. The new Type C1 is simply and 
ruggedly built, employing the highly sensitive response action of a 
solidly liquid-filled bulb and bellows assembly to a snap-acting 
switch and indicating pointer. The thermostat is adiustable over 
its entire range by a knurled thumbscrew on the front of the case. 


SPECIFICATIONS: 


Case 5142 5% x 1%"; Wt. 3 Ibs. Standard 
ranges 50 350°F and 50° —600°F, special 
ranges may be hod between —120°F and 
+600°F. Standard differentiols ‘°F in 
circulating liquid, 2°F in air. Switch ratings 
10 amp 125 V AC ond 5 omp 250 V AC 


ELECTRIC 
EE esa acca. oe AON6T whi 
co M PA N Y mvvvvnsonsoonrvonstcsnononoreieoesncenentl 


81 School Street 
Watertown, Mass 


UNITED 


met IL 


IF YOU NEED 


STANDARD & SPECIAL THERMOSTATS 





PORCELAIN INSULATORS 


LIKE THIS 


WE KNOW HOW 
TO MAKE THEM! 


This insulator, with overall dimensions cf 6% inches 
by 4% inches by 2'*i6 inches co.wceals under its 
smooth exterior, some difficult molding problems. 
As the photos show there is a '*16 inch skirt. Above 
this the body carries a rectangular, tapered socket, 
2% inch deep, four pest holes and two through 
holes. Long experience in solving sucn intricate de- 
sign froblems enabled Universal engineers to suc- 
cessfully reproduce this piece to extremely close 
tolerances with each piece of uniform density. A 
Universal engineer will be glad to work with you. 


CLAY PRODUCTS CO. 


10 





1545 EAST FIRST STREET (U) SANDUSKY, OH 
Ail 
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For low-cost performance of 


INDUSTRIAL RUBBER 
PRODUCTS 


. +. use these prac- 
tical application and 
maintenance aids 








Here's a handy reference that 

gives you a thorough analysis 

of the engineering, design, ap- 

Plication, and maintenance principles you must 
take into account when working with rubber in 
industry. Whether you're an engineer—de- 
signer—sebop superintendent—industrial tech- 
niclan—no matter what your link with the 
rubber field you'll find this concise 
treatment of the physical and chemical! prope 

oak og S cusber compounds a handy and practica! 


ENGINEERING 
WITH RUBBER 


Edited by Walter E. Burton 


In er ry Nes engineers and research men 
. F. Goodrich Company 


461 pages, 445 illustrations, $6.50 


eb reference book gives you the 
practical engineering, applica- 
tion, maintenance and design principles 
of molded, extruded and lathe-cut rub- 
ber, hose, gaskets, belting, and scores 
of other cdiber parts used by industry. 
It illustrates uses for American-made 
rubbers, crude and reclaimed rubbers 
and rubber-like materials . . . presents 
a complete picture of the physical and 
chemical properties of rubber com- 
pounds, the typical dimensions and 
structural details of industrial rubber 
products. 


This guide shows you how to re- 
duce vibrations with rubber mountings 
—how to determine when extruded 
rubber parts can be used—how to use 
packing and sheet rubber, etc. Its 
tremendous store of usefui information 
is ready to help you find the right 
answers, the first time, to your specia)- 
ized design and construction problems 


Stage-by-stage procedures show you how 


® to select and use rub- © to design and instal! 
ber adhesives conveyor belt sys- 


tems 

latex parts can im- 
prove product design * te work and use hard 

rubber 
to engineer and in- . t , 

© specify correct 
stall V-belt drives types of rubber hose 
to select rubber for best service 
linings to withstand ¢ jothe-cut rubber con 
chemical action reduce costs 


SEE IT 10 DAYS’ FREE 





McGraw-Hill Book Co., Ine., 330 W. 42 St.. NYC 18 


Send of Burton’s ENGINEERING 
WwiTH "RUBBER * for 10 days’ examination on sp 
proval. 10 days I will remit $6.50, plus few 
centa delivery charges, or return book postpaid * 


Company 
*osition FPE-7 


SAVE! We par mailing costs if you send cash 
with this coupon Same return privilege 
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If you have a particular port or pro 
duct in mind, call on Watertown for 
the engineering facts and cost dota 
your specifications ore complete, 


This new G64 oz 

injection press ts another 

in a long line of very good 
reasons for calling on 
Watertown when you're faced 
with the problem of selecting 


nd t0P * 1a 


the right custom motlder 
for that big, important job 
Take advantage of this more than efficent 


matinyz of trained, capable minds and a smooth 
functioning, versatile machine a combination with the 
proven ability to deliver any type of large, one-piece housing, 
cabinet or panel requiring thermoplastic materials. Molding your part 
in one piece might well be the answer to the high cost 
of sub-assembly procedures 
At Watertown you'll always find the perfect production situation 
constantly improving and expanding plant facilities, 


skillfully appiied under experienced supervision 


WATERTOWN 


CTURING COMPAN 
copy in the mail today for ¥ 
price quotation and delivery inform HO 
. Ne obligation, naturally 


SINCE 1915 











UNION 
LAMINATED METALS 


McGRAW-HILL 
TECHNICAL WRITING 


Answer those $64 Questions SERVICE 


= “a W/ peo 
Whether it's laminated J 4 


tubing for wave guides, > , Whether you need an instruction 
er a simple contact call- / : book or service manual to accompany 
: : . _— your equipment written to govern 
ing for highest conductiv- / : . ment specifications or product 
ity and quickest dissipa- ; , ( catalogs or training booklets 

: / / / or industrial literature our writ 
tion of heat, UNION lam- ; 4 / \ ing staff can do the job for you. It 
inated metals will answer / / will do the research, planning, writ 


. ing, and organizing to satisfy your 
your particular $64 ques- po Frere . 
tion to your satisfaction. 


) Mlustrating 


LAMINATED , For government publications or in 
} dustrial literature, our Art deport- 
TUBES \ j ment can meet your specifications, or 

: those of the government agency, for 
isometrics, exploded views, cutaway 
views, retouched halftone copy, ren- 
dering, lettering, or any other type 
of art work. It can design to stand- 
ardized format or present industrial 
visuals of compelling appeal 


Editing 


The editors of our statr are thor 

oughly familiar with government pub 

lication specifications In addition to 

\ \ being technical editors, they are also 

LAMINATED CONTACT MATERIAL ; ’ experienced in rewriting and organ 

€ \ izing rough manuscript, or in revising 

\ \ published material. Many have taught 

a : or have been trained in teaching and 

“ 3 / are, therefore, able to recommend or 

MICRO BRUSH e z inject mroper pedagogical presenta 
© tion 0: material 


SHAPED BAR STOCK / \ | > ° 
\ 2% LEADED BRASS at LAMINATED \| 
ti ee WIRES AND RINGS 


~~ 


—_— on™ Our printing, binding, and paper re- 
- sources are among the best in the 


We Meet Your Specifications for cuuntey, Sarpy tape of supeeduation 
. is available offset, letterpress, 


Bar stock in various shapes — in multigraph, or even —— We 
solid precious metals, base to base 2 oe See 6 ne Saas 


. or, in the case of offset, furnish repro 
metals, or solid base metals. copy when other facilities must be 


aS : used 
Special items such as micro brushes 


Ciliustrated)) contacts, grooved and Seve money end tine ho nes seal 
shaped collector rings. be vour staff for technical publications 


7 i mm Write for our brochure or ask our rep 
Industrial items to your specifica- resentative to call 


tions, primarily of precious metals, 
non-ferrous base metals, or combina- Technical Writing Service 
tions of both. : ff 

; McGRAW-HILL BOOK CO., INC. 


330 West 42 Street 


UNION PLate AND Wire Co. New York 18, WY. 


65 Union Street, Attleboro, Mass 
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What's Your Problem? 


Clogged bins and hoppers? Slow, un- 
reliable, uncontrolled material feed? 
Lack of sizing or separation? Does the 
product require settling or packing 
down in containers? Are you fumbling 
around with small parts? Never a happy 
medium for your hoppers—either empty 


or overflowing? Difficulties with current 


conversion? Leaky shafts? Slow, labori- 
GH ous hand batching? 


VIBRATING GRIZZLIES VIBRATING SCREENS | 


a Then 
ask 


about— 


| 

: YVTRON 

} of 

ELECTRIC VIBRATORS, promoting free-flowing 
; bins, hoppers and chutes. 

| VIBRATORY FEEDERS, controlling the flow of ma- 


VIBRATORY PACKERS ~ PARTS FEEDERS 





HOPPER LEVEL 7 nana. eee 

SWITCHES VIBRATORY PACKERS, settling materials in con- 
| tainers and molds 

PARTS FEEDERS, feeding small objects to auto- 

matic machinery, machine tools, etc 

VIBRATING GRIZZLIES, for rough scalping 

VIBRATING SCREENS, removing foreign objects, 

jumps, etc. 

SHAFT SEALS to eliminate leakage of gases and 

liquids. 

BATCH WEIGH SYSTEMS, with scale-controlled 

Feeders and Vibrators. 

HOPPER LEVEL SWITCHES, controlling volume 

content of bins, etc. 

SELENIUM RECTIFIERS for efficient conversion of 

AC to DC. 


ra SYNTRON CO. 


BATCH WEIGHING 240 Lexington, Homer City, Po. 


SHAFT SEALS 
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ABRASIVES used in 
lens grinding chewed up 
hard steel crankballs in 
1500 lap machines at the 
rate of 10,000 per year 
Crankballs of Carboloy 
cemented carbide 
substituted replace- 
ment dropped to 300 
per year. 


were 


Manufacturer 


30 


gets 


TIMES 


MORE WEAR 


0: er 3 


,0 times more 
wear with Carboloy 
cemented carbide. Less 

and maintenance. 
That’s what 
a leading optical lens maker 
carbide crank- 


halls to replace those of hard steel 


downtime 


More production. 


got when he used 


in his lap grinding machines. 


This is typical of what wear- 


resistant, high-quality Carboloy 


cemented carbide is doing 


throughout industry. In many 


cases these carbides improve the 
quality and increase the life of 
machine parts and products as 


much as 100 times. 


with 


CARBOLOY 


CEMENTED CARBIDE 


Carboloy cemented carbides 
ean work similar wear miracles 
in your defense or essential civil- 
ian industry. 

If you have a cost-boosting 
wear problem on any tool, any 
die, any machine or product part 


. it will pay you to contact 


the experts in cemented 


Just write, wire or phone us today. 


SE 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 


CARBOLOY 


CEMENTED CARBIDES 


The Quality Brand 


the trade-mark for the product 


f Carboloy Department of Gener! Electric Company 


carbides. 


AVAILABLE— 


to fill vacancies 


in your plant.... 


DESIGN ENGINEERS 
RESEARCH ENGINEERS 
ELECTRICAL ENGINEERS 
MECHANICAL ENGINEERS 
EXPERIMENTAL ENGINEERS 
DEVELOPMENT ENGINEERS 


METALLURGICAL 
ENGINEERS 


CHIEF DRAFTSMEN 
and ASSISTANTS 


They are the readers 
of this publication. 
You can secure their 
vices by advertis- 

where they will 

it—in our classi- 
1 advertising sec- 
tion starting on page 
381 in this issue. 


Copy must be received at 330 
W. 42nd St., N. Y. 18, N. Y. by 
July 20th to be in the August 
issue. 


PRODUCT 
ENGINEERING 





~ 
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Put the Cuno MICRO-KLEAN filter on 
almost any kind of a diet . . . and it 
will stay healthy longer than any 
micronic filter you know of. 
Handling a wide range of fluids 
at a wide range of flow rates .. . the 
MICRO-KLEAN won't shrink or swell 
or channel. So there’s no place for 
the fluid to go except where it’s sup- 
posed to. . . through the cartridge. 


Keeps its Shape. 


no matter how much it 


eats and drinks 


Its dirt capacity is double that 
of any comparable filter—so its life 
is that much longer. 

Finally, you can install it—inside 
or ov'tsid: your equipment—with no 
trouble at all, because it takes up 
less space. 

Check the box nearby for an ex- 
planation of MICRO-KLEAN’s exclu- 
sive performance. 


EXPLANATION 


Why won't MICRO-KLEAN shrink or swell 
or channel? 

Because the fiber structure is resinous-impreg- 
nated and polymerized, and resists any deteri- 
orating effects of most fluids and contami 
nants 

Why does MICRO-KLEAN have double dirt 
capacity? 

Because exclusive ‘graded density in depth” 
permits smaller particles to penetrate to vary- 
ing depths—no surface-loading 

Why does MICRO-KLEAN take up less space? 
Because the cartridge is all filter—no struc- 
tural elements, no cans, bags, springs, inserts 
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Full-fiow filtration needs much less room 


Also important: pressure drop is low cartridge 
changing is eosy and CUNO MICRO-KLEAN 
1S GUARANTEED TO REMOVE Ali SOLIDS 
LARGER THAN SPECIFIED PLUS A LARGE 
PROPORTION DOWN TO ! MICRON! 


Wide range of applications 

Cuno MICRO-KLEAN filters come in varying 
densities (10, 25, 50 microns) capacities 
from a few to more than 800 gpm connec- 
tions from % in. IPS to 6 in. flanged . . . single 
or multiple cartridge units 


COMPLETE LINE 
BWlaid Condilioning 
Removes More Sizes of Solids 


from More Types of Fluids 


MICRONIC Micro-Kleon © DISC-TYPE Auto-Klean 
WIRE-WOUND Fio-Klean 


CUNO ENGINEERING CORPORATION 


Make Sure to Investigate 
MICRO-KLEAN First 


3013 South Vine St., Meriden, Conn. 
Please send information on Cuno MICRO-KLEAN for 


services checked. 


C Lubricating Oi! 

O Hye tic OF] 

DC Wate, and Water Solutions Company 
CD Compressed Air 

C Fuel OW 

0D Acids 


Address 





ever see 
a cqgnveyor belt 
‘ with horns? 


Textile processors will recognize this unique belt as part of a Bale 
Breaker 


cessing. Heretofore, it has consisted -of a series of steel spikes 


the device that rips apart bales of raw fibre for pro 


mounted on canvas belting. However, the spikes often strike 
stones, bits of metal or other foreign objects inside the bale, caus- 
ing sparks that ignite flash fires that burn the belt itself 


Cambridge design engineers solved this problem by attaching 
metal spikes to a standard woven wire conveyor belt. Results 


} 


fewer fires because Monel metal spikes reduce sparking, no belt 
damage or repairs when fires do occur, water from sprinklers will 


not harm the belt, longer belt life from all-metal construction 


This is a typical example of the many unusual or difficult prob- 
lems solved by the use of Cambridge woven wire conveyor belts. 
Cambridge belts can be constructed fiom any metal or alloy in a 
wide range of open or closed weaves. For any problem of combin- 
ing product movement with processing through " 


heat, cold or corrosive agents, rely on the experi- ¢ 


: | 
enced advice of your Cambridge Field Engineer. a & | 
Write direct or see “‘Belting-Mechanical” in your 4 
Classified Telephone Direct ory ont 

—— 
The Cambridge 
Wire Cloth Co. 
Dept. P + Cambridge 7, Md. 
wai meTAC +++ speciat 


CONVEYOR - METAL 
BELTS FABRICATIONS 


FREE CATALOG gives 
belt specifications, con- 
struction features, en- 
gineering dota 
conveyor de 
meny plants including 
food, ceramic, chemi- 
cal, metalworking and 
others. WRITE TODAY 
FOR YOUR COPY of 
on — this valuable refer- 
OFFICES IN PRINCIPAL INDUSTRIAL CITIES ence. 


376 


FOR FINER APPEARANCE; 
PERMANENT READABILITY 


We'll gladly quote, without obligation’ 
0 you, on your requirements for name plates, instruciion 
plates, dials, panels, s« ales, etc. We are equipped also to 
apply special finishes to aluminum products and parts, 
including ANODIZING by the exchisive Alumilite pro- 


cess, Write today for detailed information and quotations. 


CHICAGO THRIFT-ETCHING CORPGRATION 


1555 North Sheffield Avenue, Chicago 22, Ill., Dept. B 
SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, IND. 








PRECISION DIE MADE — LOWEST POSGS:IS.E COST 


DAYTON ROGERS MFG. CO. 


lis 7, Mi on 








CURTIS wniversat joints 


Standard 
Lo- Friction — for spe 


for heavy c 


Single or double 

Solid or bored 

Complete range of 14 sizes 
stocked 48" thru 4° O.D 
Curtis Standards 
exceed the Class | 
specifications set 
for the Army 

Navy ond Air Force 


Special inquiry for other than 
stock sizes and for special 
opprications invited 


Write for Free Price List and 
Engineering Data Catalog 


CURTIS UNIVERSAL JOINT CO., INC. 


IRNIE AVENUE, SPRINGFIELD 7, MASS. 
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Bringing together 
for the first time . . 


Engineering data 
on the design of 
ultrasonic systems 


Considers the many uses of 
ultrasonics in industry 
}H ERE is the first engi 
neering consideration of 
the ultrasonic field . . . the 
essential theory, plus an 
d ical in 











formation never before pub- 

lished! This important new 

book reviews electronic con 

siderations and outlines of circuits. Mechanica) 
and electrical design and construction techniques 
of ultrasonic systems are included . . . everything 
from the design considerations of holders for ultra 
sonic use to the experimental measurement of! 
ultrasonic waves in various media. 


ULTRASONICS 


By Benson Carlin 
Formerly, Product Research Supervisor 
Sperry Products 


BOTH theoretical and practical, this book is 
definitely slanted toward engineering desi 
and use in definite industrial applications. t 
brings you valuable information on: material test 
ing, agitation, ultrasonic transducers, ultrasonic 
systems. It explains clearly the characteristics of 
ultrasonic waves that are important in practica) 

ications: curves, waves, and complex waves 
ourier's theorem, wave trains and the law of 
angular transmission; the ways ultrasonic waves 
may be produced, and the electromechanical con 
verting systems. 


Evaiuotes Practical Uses in Many Fields 
Brought out of the research laboratory and intc 
industry, ultrasonics has tremendously broad, prac 
tical applications. This 
guide points the —_ 
to greater use f 
trasonics in, fcr ex- 
oni MATER ALS 
TESTING: to detect 
flaws in metals, 
tics and glass, etc. 
CHEMICAL INDUS 
TR ; to make bet 





CONTENTS 
1. Ultravenie Waves 
Ultrasenic Waves: 
Ferther Theery 


<rystals for Ultrasent 
Use 


Gxt _fetser fer 
u le Use 
Resonance and 
Reflection 
Continuous-weve 
Ultraseale 


ter mixtures and emul- 
sions, etc.; METAL- 
URGY: for extremely 
uniform mixtures free 
of air bubbles, etc. It 
likewise discusses ex- 
perimental applications 
to systems of televi- 
sion, underwater sig- 
naling, depth sound- 
ing, communication, 
destruction of bacteria, 


ete. 
SEND NO MONEY 


Pre ~eer ere py 
r 








McGraw-Hill Book Co. 
330 W. 42d St., NYC 18 
Send me Carlin's 


Position 


“SAVE! We pay mailing costs If you send cash with 
this coupon. Same reiurn privilege. 
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Try a Welded Wire Assembly! 


This Titchener-made tray for an ice 
cube machine replaces a stainless 
sheet steel piece. Advantages: A 
better product. Water now drains 
through — no longer overflows as it 
did with original stamping. Lower 
cost. Tooling was negligible, com- 
pared to expensive die required for 
the stamping. Immediate avail- 
ability. 


Want Fast, Expert Production? 


% 


\ 


>» 
f DN \ 
‘ . 
\ y x 
¥ 
s 
» 


m4 ¥ 
~ 

a S % 

Ye. lw 


Wire and Strip Assemblies— 
On Time! 


Mass production of complicated de- 
signs is a Titchener specialty. This 
heating element rack requires 49 
punched holes, 23 bends in heavy 
wire, 12 bends in strip steel and 22 
spot welds — all punched, formed, 
assembled, welded in surprisingly 
fast time . . . and at minimum cost. 


Using Expensive Castings? 


Change to 


a Wire Form! 


There's an in- 

creasing trend toward 

substitution of wire and wire- 

strip assemblies for castings, forg- 

ings and machined parts. This solder 

pot holder is an example. Stronger 

and lighter than a casting of like 

size, it is safe, unbreakable, far less 
costly. 


Need Help on Sub-Contracts? 


Come to Wire Goods 


Headquarters! 


For 65 years and through two World 
Wars, Titchener has worked closely 
with prime contractors in meeting 
government specifications on such 
parts as this ammunition box handle. 
Our experience with every conceiv- 
able type of wire and strip part can 
lick just about any problem you 
bring us. 


TELL IT TO TITCHENER! 


If your problem involves wire forms, welded-wire assemblies or wire-and-strip- 
steel items — Tell it to Titchener. Titchener offers you 


1 — Design Assistance 
2— Sample Moking 
3— Tool & Jig Making 


4— High Volume Production 
5— Plating & Finishing 
6 — Prompt Delivery 


Send us your prints — or describe your requirements in a letter. No charge for 


our suggestions. 


E.H. TITCHENER & CO. 


103 Clinton St. 


Binghamton, N. Y. 








5 
“hydraulically smooth” gears! 


Never heard of gears that are hydraulically smooth? Then you 
should try Cone-Drive DOUBLE-ENVELOPING gearing: In Cone- 
Drive gears, the pinion or worm is wrapped around the gear and 
the gear is wrapped around the worm in such a manner that 


nlf 


git : 
to be re ot regardless of number of teeth, gear size 
4 1 c " ~ 
a © or ratio, “se of all gear teeth are in CON- 


TINUOUS CONTACT. 


What is more, they are in continuous FULL DEPTH area contact. 
As a result, not only is power trans:nitted in a smooth uninterrupted 
flow AROUND THE CIRCUMFERENCE of the enveloped gear, but 
the load capacity for a gear set of any given center distance is 
greatly increased. 


That means longer, trouble-free service, and the ability to use 
smaller gears to transmit a given load. As a matter of fact, Cone- 
Drive double-enveloping gears are so compact that many designers 
find they can simply 


replace costly built-in gear trains with 
r complete standardized Cone-Drive speed 


CONE-DRIVE GEARS 
| DIVISION OF MICHIGAN TOOL Co. reducers 


7171 E. McNichols Rd. 

Detroit 12, Mich. 
Please send me without obliga- 
tion further information on 
double-enveloping Cone-Drive 
Gears. We are particularly in- 
terested in the following 


If you are looking for gears or reducers that will give you real 
hydraulic smoothness, greater load carrying capacity in a limited 
space, and a simpler gearing installation, fill in the coupon, attach 
to your company letterhead and mail it today. 


Horsepower__to_ 


Ratio ~/I1 to /y 





Name 


Title 





. a 
= GEARS — , 
Wisin Michigan Toot Company 

7171 E. McNichols Rood + Detroit 12, Michigan 











(attach to :ompany 
letterhead and mail) 











DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 
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Propucti 


Vdeas on Wedded 


Relocation of a single weld can som 
+ + "25 


into profitable production. 
- saved 


simplified jigging and 
enlarged tap hole sub 


and center section with one 
barrel. One complete wei 


the barrel 


ROUNE 
var SKIP-WELO Al 
BARRE\- SAME opPOSiITE END 


— 
WELDED AS 


i 4 sue-ASSEMBLY 


gutT wELo AT THIS 
: SAME ON / ] 


THREE WELOS MADE 


For example, this $s 


excessive fixture an 
ssi oin 
assembly wakes it possible to j 


mechanized HELIARC 
ding operation is elimin te 


Design — For the Engineer? Notebook 


MAKE WELDS DO DOUBLE DUTY 
etimes turn an impractic 


al job 
slight design change 
An 


ts. 
equipment cos 
ok. head, 


chime ring, 


weld, made from inside the 


d at each end of 


MODIFIED FOR PRODUCTION 


FimaL we_o 

MADE AFTER 

INSPECTION 
\ 


WELOED AS 
SuB-ASSEMBLY 


j : \ 
= 


SAQUGH THIS OPEMING- f 
coat Of OPPOSITE END 


THREE WELOS made 
hy sn Su8 - ASSEMBLY 





Better Barrels at 


Lower Cost... 


MINOR DESIGN CHANGE CUTS WELDING 
TIME . IMPROVES PRODUCT... SAVES 
THOUSANDS OF DOLLARS ON FIXTURES 


To make these stainless steel barrels as 
first planned would have required several 
hundred thousand dollars’ worth of special 
fixtures and new equipment. Redesigning as 
shown avoided most of this expense. 

A single Henisarc weld, made from inside 
the barrel, now joins chime ring, head. and 


center section. Fixture re quirements are 
vastly simplified: total amount of welding 
is less. And there’s no cleanup problem. The 
smooth HELiARC welds are free from flux and 
spatter, with no “pockets” to harbor bacteria. 

Heviarc welding is only one of many time- 


and moneysaving LinpE methods for fabri- 


cating metals, Whatever vour metalworking 
proble m, there's a good chance that Linpt 
know-how, show-how., and equipment can 
help you do the job better, more quickly, or 
at lower cost. Telephone or write our nearest 
office today. Linpe Air Propuctrs Company. 
a Division of Union Carbide and Carbon 
Corporation, 30 East 42nd Street. New York 
17, N. Y. Offices in Other Principal Cities. In 
Canada: Dominion Oxygen ¢ ompany, Lim- 


ited, Toronto 


Products and Processes for MAKING, CUTTING, 


Trode-Mart 


The terms 


Heliarc’’ and “‘Linde 


JOINING, TREATING, AND FORMING METALS 


ore registered trade marks 
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1001 USES IN THE ELECTRONICS INDUSTRY 


OAXITUBE 


The new performance-proved metal 
shielded wire in which the conductor 
and the shield remain coaxial in any 
shape. Result? Better products... 
lower production costs...less trouble. 


TAKES ANY SHAPE without lesing its coaxial 
qualities. 


ELIMINATES ELECTRO-STATIC PICK-UP, un- 
wanted feed-back or spurious radiatien. 


NO INJURIOUS MOISTURE CONDENSATION 
caused by temperature changes or humidity. 
PROTECTION AGAINST CORROSION, abrasics, 
acids, etc. afforded by solid shield. 


AVAILABLE IN MANY METALS—aluminum, 
copper, brass or nickel. 


Get all of the facts on this 
new development for the 
electronics and instrument in- 
dustries. Write for your free 
copy of the booklet giving 
full details on COAXITUBE. 


PRECISION TUBE CO. ls 


Factory 


3824-26-28 TERRACE ST PHILADELPHIA, PA 


ourod 
for the 


: Product Engineer : 
6 me om ow wSee theme os oe oe 


10 days FREE 


PROCESS ENGINEERING 


By William H. Schutt 
Wm. H. Schutt Associates, Detroit 


shows you how 
h th per se 








r ” 
- quantity needy cost of 
to be sed ) 


308 pages, $4.50 


MACHINE DESIGN 


By Poul H. Black 


Prof. of Machine Design, 
Cornell University 








a e is a complete discussion of each phase 

machine designing, from the adaptability 

selection of materials for the various 

& Processes to the elimination of vibration 

practical aids, hints and suggestions on every 

thing from good form in making machine-design 
mputations to detachable machine fastenings 


Includes Full Treatment of Stress 
Concentration 


Making the book unique is the complete treatment 
t gives to stress concentration—its applicability— 
seriousness—mitigation—determination—and design 


application 
334 pages $5.00 





Engineering Applications of 
FLUID MECHANICS 


By J. C. Hunsaker, 
Dept. of Aeronautical Eng., M.1.T. 


and B. G. Rightmire, 
Dept. of Mech. Eng., M.LT. 


e Here is an unusually detailed book applying 
3. the important basic principles of fluid me 
chanics to everyday problems. It makes use 
of advanced, improved methods to analyse prob. 
ems and equipment involved in fluid flow . . 
vers hydraulic circuits and servomechanisms 
llere are diagrams, iormulas and equations neces- 
ary for a complete understanding of fluid me 
hanics . . . presented in easy-to-follow form for 
juick understanding of the principles involved 


487 pages $6.00 


10 DAYS’ FREE EXAMINATION 


McGraw-Hill oe Inc., 330 W. 42¢ St.,. NYC 18 
Send me book(s) correspomding to the numbers 
encircled below tor 10 days’ examination on 
proval. Im 10 days I will remit the price of 
book(s) I wish to keep, plus a few cents delivery 
charge and ccture a books postpaid * 





Name 
Address 


t City 


4 Compary 
i 


: SAVE! We pay mailing costs if you ona cash | 
with this coupon. Same return privilege. 
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2 Sam (GO 


\ quarter-century of experience in the design and nmianufac- 
ture of metal powder parts has given us certain capabilities 


that are reflected in the parts we produce for our customers. 


Moraine research has developed a wider choice of materials. 
Superior dies, and special presses, sintering furnaces, and 
associated techniques, have made possible closer tolerances 
and more complicated designs, and permitted a constantly 


widening range of applications. 


The result: Adequate demonstration of the fact that metal 
powder parts by Moraine perform better and are produced 


faster and at lower cost. 


MORAINE PRODUCTS 


DIVISION OF GENERAL MOTORS 
DAYTON, OHIO 


SEARCHLIGHT SECTION 


EMPLOYMENT + BUSINESS) -s OPPORTUNITIES . Ee QUIPMENT-USED or RESALE 


UNDISPLAYED RATE 
$1.20 per line, minimum 3 lines. To figure ad- The advertising rate is $10.50 per inch 
vance payment, count 5 average words as o BOX NUMBERS care publication count as | advertising appeoring on othe: the 
line line additional in yniispiayed advertisement 

See f on Box Numbers.) DISCOUNT of 10% if full poyment is mad ontract basis Contract rates quoted 
EMPLOYMENT WANTED & INDIVIDUAL SELL in advance for tour asecutive insertion request 
ING OPPORTUNITY undisplayed advertising of undisplayed ads (not including proposals . 2 
rate is one-half of above rate, payable in AN ADVERTISING INCH is measured tg inch 
advance EQUIPMENT WANTED OR FOR SALE Adver ver*ically on one column, 3 columas—30 inche 
PROPOSALS $1.20 a line an insertion ticemert eptab's ! » Disployed Sty —to o page PE 


NEW ADVERTISEMENTS received by 10 A. M. July 20th, in the N.Y.C. office, will appear in the August issue, subject to limitations of space ovailable 


DISPLAYED RATES 














WANTED: WANTED 
FACTORY SUPERINTENDENT MACHINERY DESIGNER 


To design textile machinery and other special equipment. Must 
Man, 35 to 45, preferably college trained be thoroughly experienced in design, layout and detail of tim- 
in Industrial Engineering, having practical ing gear trains, cam systems, etc. Prefer graduate Mechanical 
ee ee ee Engineer. Applicants please state age, education, previous expe- 
Factory Superintendent and within 1 yeor rience and salary desired. 
to 18 mos. assume full charge of factory 
operations. Facilities include planning de- AMERICAN ENKA CORPORATION 
partment, machine shop, welding shop, Enka, (near Asheville) N. C. 
pattern shop and assembly department in 
a plant manufacturing medium to heavy 
specialty machinery. Write P. O. Box EMPLOYMENT SERVICE EMPLOYMENT SERVICE 
#4421, Nicetown Station, Phila. 40, Penna. rE nt ne mes . suk aanetee entiation nae * 
giving complete details regarding educo- wa gene egg Bee ge ad ee ae © to 955,000 ° 
tion, experience, names of present and gound & quate at tae wade Gas © seek ngense ponte - pte ae "Teanieeon’ oa os “ee 
a chan of ectio nder conditions assur e (establishe years r ecure ¢ ighes 
a —— ae salary ing, it ‘employed, full aekeath n to pre it 0- pth al standards is individualized to your per 
and include a recent photograp stem. Send Saske and etdrens < nly for det is . requirements. Identity covered; present 
nings, Dept. H, 241 Orange St ” Ne } « | 5 tion protected Ask for part 
nn 268 Dun Bidg Buffa 
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SEARCHLIGHT SECTION 





WANTED 
MACHINE and EQUIPMENT 
DESIGNERS 


With experience by well known machine 
tool builder located in a progressive New 
England town. Extensive engineering pro- 
gram under way. Give full details of 
background and experience. 

Write directly to Mr. M. H. Arms, Chief 
Engineer. 


BRYANT CHUCKING GRINDER CO. 
Springtield, Vermont 


REPLIRBS (Box No.): Address to office 
NEW YORK: 350 W. 42nd 8t. (18) 
CHICAGO N. Michigan Ave 
SAN FRANCISCO: 68 Post 8t 














ENGINEER 
PRODUCTION 


n handling engines prot 
ems on ass - prod 


and 
Permanent position 
tion: Phiia. Send resume to 


J-84, P. O. Box 3552 
Phila., 22, Pa. 








MECHANICAL DESIGNER 


Large. well-established mid-western tool 
manufacturer is seeking an experienced 
machine designer (not a draftsman) 
familiar with hydraulic and electronic 
motions. Position is permanent and 
offers a splendid opportunity for a 
graduate engineer who can not only 
design his own machines but also de- 
velop the designs of others. 
Please apply by letter giving full in- 
formation on education, experience, 
references and compensation. 

P-1027, Product Engine 

W i N Y 


POSITIONS VACANT 


| DRAFTSMAN, DESI« 


fast growing st 
ern Micl 


PATENTS 


CONSULT: Z. H. POLACHEK 
a A r -o4 J i a 


N. ¥ 














CONTRACT 
WORK 


INJECTION 
MOLDING MACHINE 


Hisgen - - 6 Oz. Cap. - - LATE - - 
Ser. +3-K2694 
10” diameter of ram 
74 #.P. Motor, G. E., 3/60/220-440 
Panel Control Board 
Condition—Like New— 
Approx. Wt. 10,000 Ibs 


PRICE.. $5,500.00 FOB Brooklyn 


KINGS COUNTY MACHINERY EXCHANGE 


408 ATLANTIC AVE. © BROOKLYN 17, N.Y. 
PHONE: TRIANGLE 5-5237 














Eliminate Poresity | 
improve Physical 
Properties! 

Request booklet “Our 
Story in Pictures.” 
American Now- Gran 
Bronze Co, Berwyn, Pa. 








PROFESSIONAL SERVICES 

















GEORGE H. KENDALL 


hanical Engineer 








NEW YORK 
TESTING LABORATORIES, INC. 


CHEMICAL MECHANICAL ELECTRICAL 
LLURGICAL ENGINBERS 


WETA 
INALYVTICAL CHEMIST 
Analysis, Tests a 


wa 








SKINNER, HARLAN AND IRELAND, INC 


Consulting Engineers 














Quick ANSWERS 
to your business 
problems . . . 


UNDREDS of business prob- 
lems can be quickly and 
easily solved through the use of 
the Searchlight Section of this or 
other McGraw-Hill publications. 


The Searchlight Section is classi- 
fied advertising; you can use it 
at small cost, to announce all 
kinds of business wants of inter- 
est to other men in the fields 
served by these publications. It is 
the accepted meeting place of 
men with business needs and the 
men who can fill those needs. 


When you want additional em- 
ployees or a position, want to 
buy or sell used or surplus equip- 
ment, want products to manufac- 
ture, seek new capital or have 
other business wants—advertise 
them in the Searchlight Section 
for quick, profitable results! 


The 

SEARCHLIGHT 
SECTIONS —{iassified | 
OF McGRAW-HILL 
PUBLICATIONS 


American Machinist 

Aviation Week 

Business Week 

Bus Transporation 

Chemical Engineering 

Chemical Week 

Coal Age 

Construction Methods & Equipment 
Electrical Construction & Maintenanc« 
Electrical Merchandising 

Electrical World 

Electronics 

Engineering and Mining Journal 

E. & M. J. Metal & Mineral Markers 
Engineering News-Record 

Factory Management and Maintenance 
Fleet Owner 

Food Engineering 

Power 

Product Engineering 

Textile World 

Welding Engineering 


Classified Advertising Division 
McGRAW-HILL PUBLISHING CO., Inc. 


330 West 42nd Street 
NEW YORK 18, N.Y 








——! 
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ADVERTISED 
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MATERIALS 


Adhesives 85 
Aluminum Alloys. .2. 33-34, 88, 205 
267, 292, 300-301 
Beryllium Alloys 330 
Bimetal 88, 258, 
Brass 2, 69, 183, 292, 
Bronze. .69, 183, 193. 300-301, 


360, 
Carbon 
Carbon Graphite 12-13, 
Cemented Carbides 
Ceramics 
Chemicals 
Copper Alloys 2. 69, 88 
300-301, 313 
Cork Compositions 
Fabrics, Coated or impregnated 
Friction Materials 233 


WHEN TIMING 


COUNTS 


You can always count on Haydon to provide 
the right motor for your timing job. Timing 
Headquarters offers a broad line of efficient, 
economical timing motors and timers pro- 
duced by specialists who have no other inter- 


ya —_? ‘ est than to provide the best in timing. 
Laminated Metals 88 
Leather LOW COST VERSATILITY—1600 SERIES: 
Light Metals 
Liquids Heavy 80 Specifically designed as a standard compo- 
Manganese Alloys 88 C . : —_ 
Molybdenum Alloys nent for the widest possible range of timing 
Nickel Alloys 45, 54 » " ° . 

183, applications with 79 speeds from 300 rpm to 
Nylon 15, 


Phosphor Bronze 2 1 revolution per 4 hours. 
Plastics 8. 15. 59, 66, 78, , 

216-217° 258’ aan the’ 339 COMPACTNESS AND SLOW SPEED— 4400 SERIES: 
Plastics, Laminated 39. 59, Designed for small size and low cost in appli- 
pyweed 245 ' cations requiring slower speeds from 6 hours 


Powdered Metals... 12-13, 36. to 7 days per revolution. 


HEAVY DUTY DEPENDABILITY—3100 SERIES: 
For conirol and instrument applications that 
Stainless Stee! 2nd cover. 30-31. require a heavy duty train and speeds from 


d 
51, 54, 72-73, 174, 327 : 
Stee! 51, 174, 195, 218 1 hour to 14 days per revolution. 


221, 246 
Vanadium Alloys 191 
° 


Wood 245 SUPERIORITY FEATURES 

Slow (450 rpm) rotor speed makes for quiet 
operation and long life. Unusually small. All 
motors totally enclosed. Separate rotor and 
reduction gearing lubricating systems permit 
selection of best methods and lubricants, 
Die Castings ; control circulation, insure against leakage. 


Expanded Metals 332 Operates continuously in any po:.iion. Simple 
Extrusions 33-34, 219. 261 


Rubber & Synthetics 8, 61. 178 
216-217, 219, 249, 252 318 

335, 346, 354, 390 

Silicones 170, 346 
Silver Alloys 88, 183. 283 


STRUCTURAL PARTS 
Bars 30-31, 51, 54, 246, 330, 


Bushings 
Castings 64, 70 
278-279, 290 


300-301 366 to mount, entire face of motor can be sup- 
tek ey wee RF ported securely against mounting surface. 
ache oh. > aoe aoe Standard, interchangeable design in only 2 
Rods... .2, 33-34, 69, 193. 272, 292 - motor series with speed range from 300 rpm 
Shapes. .2, 30-31, 183, 199. 195, 203, to 1 revolution in 7 days. 


Sheets. .2nd cover, 2, 30-31, 33-3 


Stampings 2 ¥ For complete design and engineering specifications, write 
Strips 2 » 30-31, 69. . ’ for catalog: Timing Motors No. 322 — Timers No. 323 
Tubing. .2nd cover ‘ . — Clock Movements No. 324. Yours without obligation. 
69, 72-73 eomnt 2 - 
219, 221, 237, 272, 300-301, — 
314-315. 351 


Wire, 30-31, 68, 283, 330, 340; 372 HAY DOWN | HAYDON Manufacturing Co., Inc. 


— AT TORRINGTON 3131 ELM STREET 


Galvanizing 309 
Metal Soraying 309 


a S a HEADQUARTERS FOR TORRINGTON, CONNECTICUT 
Continued on page 384 
T | M | os G SUBSIDIARY OF GENERAL TIME CORPORATION 
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exible shaft tools 
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@ Flexible + 

@ Points, wheel 
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remote controls ssure bulkhead fitting 
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@ Flexible shaft adapters pr 


actuators 
e@ Molded resistors 
@ Plastic shipping plugs , 
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Free co 
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DENTAL MFG. CO. 





Dept. D, 10 East 40th St. 
New York 16, N. Y. 


WESTERN DISTRICT OFFICE: Times Building, Long Beach, Calif. 
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Continued from page 383 


MECHANICAL PARTS 


Abrasives 85, 233 

Balls 259 
Bearings, Bali, Roller, and Nee- 

die. .4th cover, 26-27, 53, 57, 71, 

79, 86, 100, 229, 266, 269 

281, 297, 308, 329, 367 

Bearings, “Oil-less”. .12-13, 36, 241. 


Bearings, Sleeve. .12-13, 36, 71, 250, 
303, 31 


Bellows 44, 
Belts 6, 11, 35, 55, 62, 87, 233, 
257, 376 
Bolts, Nuts, Screws and Rivets. .50, 
63, 197, 213, 230, 238, 244, 273, 
80, 288, 344, 364, 370 
Brakes -- 32, 38, 333 
Bushings Grommets. .241, 266, 
313, 347 
Carburetors 318 


Chains 1l, 58, 230, 236, 
340, 348.349 


Clamps .226, 342 
Clutches. .32, 199, 228, 344, 348-349 
Compressors 35, 220 
Containers 317, 376, 387 
Controls 282, 290, 373, 392 
Counters 7 
Couplings, Flexible 


307, 348-349, 386 
Couplings, Hose & Tube. .226, 231 
287, 351 
Dampers 234, 386 
Drives. .24-25, 32, 35, 41, 58, 228, 
236, 348-349, 378 
Engines 185, 206, 346 
Fasteners. .16, 29, 33-34, 37, 50, 63, 
90, 98, 183, 197, 213, 230, 238, 
244, 269, 273, 280, 288, 332, 344 
356, 364, 37C 
Filters 318, 340, 342, 375 
Flexible Joints 209, 2 
Floats 
Gages & Instruments 


Gears. .6, 49, 71, 89, 94, 232, 255, 

260, 264, 3C5, 356, 358. 362, 

364, 378, 392 

Handles . .. 350 

Hose 8, 233, 280, 294, 351 
Hydraulic & Pneumatic Equip 

ment..1, 52, 220, 227, 228, 239 

254, 256, 262. 282. 289, 290 

320, 337, 342, 360, 364, 388 

390 


290 
ating Equipment 243,293 
298 


Materials Handling 20 -21-22-23, 
334 


Mountings 234, 386 

Name Plates 376 

Packing, Gaskets, Seals 8. 12-13 

36, 65, 75, 178, 208, 210, 226, 

231, 233. 249. 268, 312. 322 

336, 346, 352, 354, 373, 389, 390 

Photographic Equipment 270,271 

Pins os 197, 333, 356 

Piping 30-31, 181, 221, 314, 315 

Plugs 97 

Power Units. .52, 185, 220, 239, 262, 

320, 337 

Pumps. .20-21-22-23, 35, 55, 62, 87, 

220, 227, 239, 254, 262, 264, 

280, 311, 316, 320, 334, 337, 

» 3 385, 388 

Rings - 36, 278-279, 

31 354, 372, 389 

Riveting Machines 52 

Screens 373 

Screw Machine Parts 197, 292 

Shafts 348-349 

Shafting Fiexible 384 

Sheaves & Pulleys 24-25, 35 
Speed Reducers & Motor Re- 

ducers. .3rd cover, 24-25, 32, 41, 


Springs 
Sprockets 
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Strainers 
Testing Equipment 


Tapes 
Thermometers 
Thermostats 
Timers 
Transmissions 24.25, 35, 41, 

348-349 
Traps 181, 
Universal Joints 71, 
Vaives & Fittings. .1, 52, 

06, 227, 231. 282, 3 

350, 358, 364, 

Vibratory Equipment 
Vibration Dampers 


Washers 16, 90, 232, 
313 
Wire Cloth 56, 340, 376, 391 


ELECTRICAL PARTS 


Anodes 
Assemblies 
Brakes 
Brushes 
Clutches 
Colis 
Connectors 
Contacts 


Controls & Contro! Equipment 
4, 14, 32, 42-43, 4¢ .47, 55, 62 
66-67, 76-77, 81, 8’, 207, 222, 
224-225, 238, 247, 274-275, 
295,-296, 310, 312, 319, 323, 
331, 338, 357, 366, 370, 373. 
384 
Cords 219, 328, 353 
Electronic Equipment 254, 361 
Fans & Blowers 310, 334 
Generators 22 
Heating Units 282, 
Instruments 46-47, 247, 254, 
354, 
insulators 


355 

3rd cover, 10. 20-21-22-23, 

46-47, 49, 55, 62. 76-77, 82, 

87, 91. 96, 223, 240, 247, 248, 

277, 282, 299, 310, 322. 

324.325, 326, 334, 336, 383 
Rectifiers . 373 
Rings 231 
Solenoids 46-47, 360, 368 
Static Eliminators 40 
Thermostats 60, 286, 338, 370 
Telephones 256 
Timers. 10, 247, 322, 383 
Transformers 256 
Vibrators 4, 14 
Wire & Cable 172, 328, 353 
Wiring Accessories. 46-47, 304-305, 
318, 328, 355 


DRAFTING ROOM EQUIPMENT 
AND SUPPLIES 
18-19, 220, 263, 270-271, 312, 322 


FABRICATING METHODS 

AND SERVICES 

CDrawin 

Enameling 

Extruding 249, 252, 

Feeding 

Forming 

Gear Cutting 

Molding. .8, 59, 219, 235, 249, 
261, 276, 316, 318, 354, 3 

370, 371, 

Pressing 52, 

Riveting 

Stamping 232, 309, 

Swaging 230, 

Weighing 

Welding. .4, 14, 283, 309, 321, 


ENGINEERING AND 
PRODUCTION SERVICES 
185, 212, 285, 302. 


BOOKS 
276, 352, 356, 
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ROPER 


SERIES F 


SUPPLIES THE INITIAL 


QUEEZE ON THIS 
HYDRAULIC PRESS 
a ey 


im ae | 
G hay < 


th 


SECO CONTROL UNIT USES A ROPER PUMP 
FOR HIGH-VOLUME, LOW-PRESSURE OPERATION 


@ This Seco Fluid Pow>tr Package 
requires two pumps whea 
hooked-up to a hydraulic press, 
The initial squeeze of the ram ig 
supplied by a high-volume, lows 
pressure Roper Series F Pump — 
the final squeeze from a pump 
designed by Seco. The pumps 
operate intermittently, thereby 
making it possible for the Seco unit to operate two presses alternately, 


@ The Roper Series F Pump was selected for this application on the basis of 
its simple design, its efficiency and dependability, and the fact that 4-port 
design (eight optional piping arrangements, 4 for CW and 4 for CCW rota 
tion) cuts installation time and costs. This series is supplied in standard and 
stainless steel fitted models; comes with or without relief valve, with me- 
chanical seal or packed box; pressures to 300 P.S.I. at capacities of from 
1 to 300 G.P.M. Investigate the Roper line ... dependable pumps since 1857. 


Send for Booklet 

“HOW TO SOLVE PUMPING PROBLEMA” 
Quick facts that 
are real time and 
step sav ts. Send 


for your copy 
today. 


GEC. D. ROPER CORP. 
377 Bleckhawk Park Ave. 
ROCKFORD, ILLINOIS 





at LORD ACCKSIY 


in Vibration-Control 
means to YOU 


\ 


L 





es 


@ The precision with which molds are made accounts in 
part for the accuracy and uniformity of LORD Vibration- 
Control Mountings. For example, before the form tool 
which will give shape to new molds is used, it is placed 
in a comparator which enlarges and projects the contour 
of the cutting edge for direct comparison with drawings. 
By such modern techniques, LORD avoids errors and 
produces molds exactly as designed. 

Similar high standards of precision guard quality at 
every stage of production, This is the reason why satis- 
faction and dependability accompany every shipment of 
LORD Mountings. It is also assurance that LORD 
Mountings will add sales appeal to your product... will 
increase Customer appreciation . . . will insure extra 
years of smooth, quiet, effortléss performance. 

The LORD Field Engineering Representative in your 
area will be glad to assist you with the improvement and 
protection of your product’s performance through the 
control of vibration and shock. Write for your copy of 
the Lord Natural Frequency Chart and of the Vibration 
Isolation Chari. Designers and engineers will find them 
of definite value. 


LORD MANUFACTURING COMPANY © ERIE, PA. 


Canadian Representative: Railwoy & Power Engineering Corp. Ltd 
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This indez is published os ¢ con- 
venience to the readers Beery 
care is taken to make i aecurate 
but PRODUCT BNGINEERING 
seeumes wo reaponsibility / 

rore , misstons 


Accurate Spring Mfg. Co 291 
Acro Mfg. Co. 366 
Adel Division, General Metals 
Corp 227 
Ahiberg Bearing Co 281 
Aircraft-Marine Products . 
Co. 304-305 
Ajax Fiexible Coupling Co 307 
Alemite ee 298 
Allegheny Ludium Stee! Corp. 327 
Allen-Bradley Co. 67-68 
Allis-Chalmers Mfg. Co.. .55, €2, 87 


Allis-Chaimers Mfg. Co., Tractor 
iv 346 


Allmetal “crew Products Co 
Inc esee 


Aluminum Industries, Inc. 

American Brass Co 

American Fort-Pitt Spring Div 
H Porter Co., inc.... 

American Hard Rubber Co. 

American insulator Corp. 

— Manganese SBronze 
°. 


American Metal Hose Branch, 
American Brass Co. 

American Screw Co 

American Smeiting & Refin 
ing Co. 

Ampco Metal Inc 300 

Anchor Coupling Co. Inc 

Arkwright Finishing Co 

Armco Steel Corp 

Armstrong Cork Co. (Packings, 
Gaskets & Seals) ‘ 

Arrowhead Rubber Co 

Atlas Powder Co 

Automatic Electric Sales 


Automatic Vaive Co 


Bakelite Co. Div.-Union Carbide 
Carbon Corp 

Baldwin-Lima-Hamilton Corp 
Std. Stee! Works Div 278- 

Barco Mfg. Co. 

Barnes-Gibson-Raymond Div 
Associated Spring Corp 

Barry Corp 

Bead Chain Mfg. Co 230, 

Belden Mfg. Co 

Bendix Westinghouse Automo- 
motive Air rake Company 

Beryllium Corp 

Bethiehem Steel Co 

Blake & Johnson Co 

Blood Brothers Machine Co 

Boston Gear Works 

— Brook Oil-iess Bearing 
°. ees 


Bridgeport Brass Co 
Brown & Sharpe h.fg. Co 
Bunting Brass & Bronze Co 


Cambridge Wire Cloth Co 
Camcar Screw & “fg. Co 50 
Carboloy Co., inc 374 
Carlyle Johnson Machine Co. 199 
Carpenter Steel Co 54 
Alloy Tube Div. 72-73 
Cash Valve Mfg. Corp., A. W 358 
Central Screw Co. 50 
Chace Co., W. M. .. 258 
Cherry Rivet Co. 
Div. of Townsend Co 
Chicago Metal Hose Corp 
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INDEX TO Let he CXLCUEUCE of others 


ADVERTISERS uhe have used RIGIDIZED METALS 


guide you in your choice of patterns 


Chicago Rawhide Mfg. Co 
Chicage Thrift-Etching Corp 
Clare & Co., C. P. 

Clark Controller Co 
Cleveland Worm & Gear Co 
Climax Molybdenum Co 
Columbia Steel Co. 
Continental Screw Co 
Coolidge Corp. 

Corning Glass Works 
Coto-Coil Co., inc 

Cramer Co., Inc., R. W 
Crane Co ° : 

Crane Packing Co 

Cuno Engineering Co 
Curtis Universa! Joint Co 


Dayton Rogers Mfg. Co 376 
Dayton Rubber Co 257 
Deico Products Div 

Genera! Motors Corp 299 
Denison Engineering Co 320 
Dial Light Co. of America 358 
Diefendorf Gear Corp 364 
Dixie Cowdrey Machine Corp 356 
Doehler-Jarvis Corp 343 
Douglas Fir Plywood Assn 245 
Dow Chemical Co 66, 80 
Dow Corning Corp 170 
Driv-Lok Pin Co 356 
Drop Forging Association 215 
duPont de Nemours & Co 

Inc. E. |., Fabrics & Finishes 39 
duPont de Nemours & Co 

inc., E. t. (neoprene)... 61 
duPont de Nemours & Co., 

inc., E. I. (Plastics) 15 
Durakool, inc 
Durez Plastics & Chemicals, 

Inc ‘ 214 
Dynamatic Corp. Subs. Eaton 

Mfg. Co 





32 


Earle Gear & Machine Co 356 
Eastman Kodak Co : 
industrial Photographic. .270-271 


Eaton Mfg. Co. (Dynamatic 
Cc : 


crea, mace ouncry | Semel fon this FREE CHART of 


Eaton Mfg. Co. Washer Div 


Reliance Spring 16 . “ a o 
Edison Co., Thomas A 286 application ideas, patterns and benefits 
Elastic Stop Nut Corp. of 

America 213 


Elco Tool & Screw Corp 50 Rigidizing is a patented process for applying to metals 
Electric Auto-Lite Co 172 9 g P plying 


csi Chahine ton one a clear-through, textured pattern that strengthens and 
Elliott Co 223 beautifies the metal 
Emerson Electric Mfg. Co 310 The people who have used Rigidized Metals made 
up this chart for you. They told us what they used them 
Faber-Castell Pencil Co., A. W. 220 for and the definite benefits they gave. A copy is 
Fabricated Products Co 322 yours for the asking. 
a ag SPOONS Rigidized Metals ore made in 18 attractive patterns uso 
Fairfield Mfg. Co vag Ferrous or non-ferrous metals in sheet or strip, coils or Potents 
Farrel-Birmingham Co., Inc 306 cut lengths, solid or perforated. 
Federal Bearings Co., Inc... 27 
Federal Mogul Corp. (Equip- 
ment) 313 
Fenwal, inc 338 
Flexo Supply Co., Inc 290 
Foote Bros. Gear & Machine 
Corp 
Foote Gear Works, Brad 94 
Friez Instrument Div 
Bendix Aviation Corp 350 


Fulton Syiphon Div., Robert 
shaw-Fulton Controls Co 44 





Continued on page 388 
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HYDRECO OIL HYDRAULIC 


PUMPS -+VALVES+CYLINDERS 
once again help speed remerican Degense 


When America was The Arsenal of Democracy, HY DRECO-equipped 
hydraulic life trucks like the Towmotor pictured above, helped to 
revolutionize material handling in the new defense industries. 


Now once again, HYDRECO-equipped industrial lift trucks, such as 
this "51 Model LT40 Towmotor, are “mass-handling” industrial 
products to help speed American defense. 


A 1500 Series HYDRECO gear pump, designed 
to operate at full engine speed, is directly 
coupled- tothe Towmotor engine to provide 
always-ready hydraulic power. 


HYDRECO Hollow-Plunger control valves are 
used on these Towmotor trucks to cut out 
lost motion in picking up and stacking, 
as HYDRECO valves provide smooth and 
accurate control in raising, tilting, and 
accessory operations. 


On the LT40 Towmotor, both tilt and lift 
cylinders are also HYDRECO-built. Designed 
for operation under all conditions, efficient 
wipers and cylinder packing keep oil in and 
dirt out of the hydraulic system. 


PRESENT ite il i 
MANUFACTURING Another new addition to HYDRECO’s fast 


growing plant is scheduled for completion soon. 
Like all HYDRECO facilities, this addition will 
soon be devoted entirely to the production of 
oil-hydraulic pumps, valves and cylinders 
for the materials handling, earth mov- 
ing, road building and other equip- 
(25%_ INCREASE) ment industries. 


HYDRAULIC EQUIPMENT COMPANY 
1112 EAST 222nd STREET © CLEVELAND 17, OHIO | 
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Galland-Henning Mfg. Co 
Gast Mfg. Corp. 


General Electric Co 
Apparatus Dept. 46-47, 

General Electric Co 
Chemical Dept., Plastics Div 

General Industries Co 

General Radio Co. 

Gering Products Inc. 

Gerotor May Corp 

Geuder, Paeschke & Frey Co 
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New Departure Div. of Gen. How to keep pace 


Motors Corp. . 
cemeene.S So. We. o with growing demands in Leather 


Norma-Hoffman Bearing Corp. 


North American Aviation, Inc and Synthetic Rubber PACKINGS 


oO. & S. Bearing Co 
Oberdorfer Foundries, Inc At G&K-INTERNATIONAL our laboratory, engineering and 
Ohio Seamless Tube Co e 
Ohmite Mfg. Co. ¥en 295- production staffs have pioneered many developments in mechant- 
Ortman-Miller Machine Co 


Owens-Corning Fiberglas Corp 
Plastics Reinforcement. .... 





cal packings, and today are tackling the toughest problems with 

experience. 

Packard Electric Div. Gen. Co-ordination is the reason for our plus-average in coming up 
Motors Corp. “ee 

Painut Co. .. with the right answer. 

Parker Appliance Co. 

Parker-Kalon Corp. And because packings problems too often come up when time 

Patton-MacGuyer Co... . . » , 

Peerless Electric Co is critical, you'll benefit by consulting us now regarding packings 

Penn Metal Co., Inc 

Perkins Mac*'ne & Gear Co 


Pesco Produc Co 

Borg Warr Corp L r 
Pheoll Mfg. Co ° ‘ . d eathe 
Phitadelphia Gear Works. | etic) an 
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Pneu-Trol Devices, Inc 
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Precision Tube Co 
Product Engineering 
Progressive Mfg. Co 
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in your business. 


R.B.M. Div. of Essex Wire 
Corp ° cece ° 


22 con 10m 6 EmIGH? COMPANT 
Racine Tool & Machine Co.... 280 F 
(Continued on page 390) GRATON & KNIGHT COMPANY . 
”~ 


WORCESTER, MASSACHUSETTS Since 1851 ms 
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BREATH OF LIFE 


SEALED IN WITH RUBATEX 


After 
rials, Air Shields. Inc.. of Hatboro. P. 

has selected Ri BATEX G.200 for its Iso 
lette Imant 
weight of the plexiglass ce 
RUBATEX 
irtight seal 


trving numerous gasketing mate 


Incubator 
ver to provide 
pressure forms a completely 
thus safeguarding the pre 
cious balance of oxygen and filtered air 
within the incubator 

Ruparex is ideal for important gasket- 
ing applications. It has uniform resiliency 
and excellent compressive strength. In 
addition, its unique closed cell structure 
is non-porous and cannot absorb moisture 
RuBATEX is rot and 


vermin proot and re 


Dropped from o height of more than 
one hundred feet, this egg bounced off 
@ three-inch-thick pad of RUBATEX 
closed cellular rubber without breaking. 
RUBATEX absorbed and dissipated the 
impact shock equal to a velocity of more 
than sixty miles an hour 


With only the 


sists oxidation. Most gasket requirements 
can be economically cut trom sheet stock 
Even the expense ol an olded-on skin is 
unnecessary 
Rvuspatex ha- 
gasketing 


many use addition to 


absorbing shock, damping vi 
bration and as a packing material. It is 
available in natural and synthetic stocks 
Our en 


in soft, medium and firm forms 


gineering staff will gladly advise vou on 
the type of Rusatex best suited to your 
job. Write for Catalog RBS-12-49, Great 
American Industries, Inc.. Rusatrex D1 


vision, Beprorp, VIRGINIA 


Photo-micrograph of RUBATEX closed cellular rub- 
ber shows the tiny individually sealed balloon-like 
chambers which retain inert nitrogen under pressure. 





~ a 
CLOSED CELL RUBBER 


FOR GASKETING @® CUSHIONING « SHOCK 
ABSORBING ¢ VIBRATION DAMPING 
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moto | NEWARK 


ADVERTISERS Fabricated 
Trostei @ sons co. avert 252 | WIRE CLOTH PARTS 


Tuttle & Kift, Inc. “ 323 
Twin Disc Clutch Co 


Union Carbide & Carbon Corp. 
Bakelite Company ‘ 


Linde Air Products Company 4 3) : 
Union Plate & Wire Co Availa le —a well-equipped plant with 
United Electric Controls Co ~ : : ? 
United Mfg. & Service Co . highly experienced fabricators 
U. S. Gasket Co ‘ % - 
U. S. Graphite Co 12-13, 36 
U. S. Pipe & Foundry Co 

Special Products ‘ 
U. S. Rubber Co. 

Mechanical Goods 335 


U. S. Rubber Co 
(Royalite) ....... 216-217 


U. S. Steel Company 30-31 
U. S. Steel Export Co . 30-31 
U. S. Steel Supply Co 

Universal Clay Products Co 
Universal Metal Hose Co 


314-315 


Vanadium Corp. c* America 
Van Cleef Bros. Inc 

Van Huffel Tube Corp... 
Veeder-Root in ; | A H bl 
Vellumoid Co. VaQHNaDIe — mesh cloth and Space cloth 


Vulcan Electric Co 


made in our own plant. ‘ 


Wagner Electric Corp » .324-325 
Waldes-Kohinoor, inc 29 
Wales Beech Corp : 50 
Ward Leonard Electric Co..224-225 
Warner Electric Brake & Clutch 
Co. - 253 


Waterman Engineering Co.... 290 
Watertown Mfg. Co. . ence See 
Western Felt Works 


76-77, 
Wheeler insulated Wire Co 
White Denta! Mfg. Co, S. S - 
Whitney Chain Co. Do you require parts made with one or more pieces of mesh cloth or 
Williams & Co., J. oe . . ‘ 
Wirebound Box Mfgs space cloth — anything from 4 inch openings down to 325 mesh 
Wisconsin Motor Corp (105,625 holes/sq. wn)? 
Wolverine — ow gy oO 
& Hecla ons. Copper °. H ‘ : 4 . . 
Worthington Pump & Machy we ee fabricating service should be of value. We are in 
Corp. Allspeed Drive Div... position to handle volume order business and, if desired, will be glad 


Wrought Washer Mfg. Co to help in designing the part requiring the metallic cloth. We know how 
Seite Qesnuseiee Ge. Rendle to insert and fasten metallic cloth to get best results. We carry many 
Aviation Corp si es standard sizes of wire cloth in stock. We have ample loom facilities to 
® weave special cloths if necessary. We can handle any wire of any 

malleable metal. 


Oa. Ra rae = 


PROFESSIONAL SERVICES 
This fabricated parts division of our business has grown by leaps and 


€ bounds. We have had many repeat orders. 


SEARCHLIGHT SECTION NE A It could be due to the quality of wire cloth 
eupro | itttied Advertising WARK used and the care with which this cloth is 


Positions Vacant ...381, 38 fe accuracy assembled into the parts being fabricated. 


ployment Services 


SPECIAL SERVICES 
Contract Work 


EQUIPMENT Xe ; 
‘(Used er Surplus Nev ° 


J 
COMPANY 


35’ VERONA AVENUE * NEWARK 4, NEW JERSEY 


Philadeiphia 3, Penna. San Francisce, Cait. Chicago, 11! New Orleans, La Les & 
le . mgeles. Calif Houston, Texas 
1311 Widener Bigg. 3100 19th St. 20 NW. Wacker Dr. 520 Maritime Bigg. 1400 Se. Alameda St. F. 0. Bex 1970 


Ask for General Catalog *'D” 


Advertisers’ Index starts on 386 
Product Index starts on. . .383 
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from 


OVERLOAD 
DAMAGE 


ZTION 


PHILADELPHIA 
PLANElLORQUE 





CUTS OFF MOTOR CURRENT INSTANTLY AND AUTOMATICALLY 


. when the load reaches a predetermined value, thus protecting both the For full intermation 

: : ; : Philode! 
driven machinery and the drive unii from overloads. This feature can be pro- a ee 
vided on any MotoReduceR . . . either vertical or horizontal types. On removal the PloneTorque 


of the excessive load the PlaneTorque MotoReduceR may be started without Sollerte “aaen 
resetting the switch. Incidentally, the PlaneTorque can be cut out during the — Pty rl, 
starting period, by merety holding down the starting button; upon release Letterhe vd 
PlaneTorque is again operative. The PlaneTorque is ideal for Stoker drives, 

Conveyors, Crushers, Mixers, Rolls, Pulverizers and a ‘‘hundred and one" other 

machines. MotoReduceRs are available in all required Horsepowers and Reduc 


tion Ratios. Efficiencies are as high as 97% 


’ re bai * Be 


* 





ae. > in & = ela @ 
ba A 4 - a re | itl : : 
i . ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK + PITTSBURGH + CHICAGO + HOUSTON 
IN CANADA. WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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’ 
You can't beat the combination of the RIGHT horsepower, the toon 
shaft speed, the RIGHT features all in one compact unit thot ‘you 
, can use RIGHT where you want it. It's the best woy and the easiest 


way to select your power drives because you purchase-+one unit, : 


handle one unit’ in your receivihg, production, or maintenance 


departments .. . set ome unit in place and you'fe ready to go. 
Master Motors,. 8 ‘ « 
available in 
4 5 


thousands and 7 
thousands of types and ratings (up ‘to 150 HP) give you an enormous 
selaction of integrally built power drives from which you can easily 
select the combination of ‘features that’s just right for each job. 
Open, enclosed, splash proof; fan-cooled, explosion proof .. . 
horizontal or vertical . . . for all phases, voltages and frequencies 
. in jingle) speed, ur. WE and variable speed types... 
with or without flanges of other special features | wh 5 types 
of gear reduction’ up to 422 to | ratio... with electric brakes 
. with mechanical variéble speed units . . . and for every 
of mounting . .. Master has them all and, sg can, be completely 
impartial in helping you select the ore best’ motor drive for YOU. 
Select the RIGHT power drive from Master's broad lingsand you 
can increase the saleability of your motor driven products = 
a4 improve the economy and productivity 


Be of your plant equipment. Se 


THE MASTER ELECTRIC COMPANY “ 
- DAYTON 1, OHIO es =\: 


oe 





- 





Pressing problem solved 
by TIMKEN’ bearings 


f I ‘O take the heavy load of forming 


metal, the bearings in this 130 
Series Press Brake, built by the Cin- 
cinnati Shaper Company, have to be 
rugged, long wearing and practically 
friction-free. That's why you'll find 
Timken® tapered roller bearings in 
the flywheel and clutch shifting sleeve. 
Timken bearings at these critical 
parts assure minimum maintenance, 
virtually friction-free operation, and 
trouble-free service even under the 
heaviest loads. 


Line contact between rollers and 
races gives Timken bearings extra 
load-carrying capacity. Tapered con- 
struction enables them (‘o take any 
combination of radial and thrust 
loads. They are made of tough, wear- 
resistant Timken steel and manufac- 
tured to extreme precision. 


Asa result, the flywheel rotates 
freely, the clutch sleeve can absorb 
tremendous loads, stays in perfect 
alignment. And Timken bearings re- 
duce friction to a minimum because 
of an incredibly smooth surface finish 
and true rolling motion. 


With Timken bearings on the job, 
lubrication time and maintenance 
costs are minimized. Wear on moving 
parts is reduced. Breakdowns are pre- 
vented. Under normal conditions, 
Timkens bearings last the life of the 
machine. 

It pays to have Timken bearings on 
every wheel and shaft of your ma- 
chinery. No other bearing can give 


The CINCINNATI —— 
COMPANY mounts the © aan ‘ . bearings. Always look for the trade- 
shifting sleeve and flywheel @ mark "Timken". The Timken Roller 


you a// the advantages of Timken 


al ke on 
its 130 Serses pre Set long Bearing Company, Canton 6, Ohio. 
Timken beer, ree perfor=> Canadian plant: St. Thomas, Ontario 
life and trouble- 


. P > Ss ” 
putchapach ey peaviest loads. : Cable address: “TIMROSCO 


symbol on a product means 
its bearings are the best 


GREATER LOAD AREA 


Because the load is carried on Sz 2 ‘ 

the Jine of contact between s 3 

rollers and races, Timken bear <j f 5 

ings carry greater loads, hold "ty 4 . 7 , 
shafts in line, wear longer 4 Fe 5 ‘ 


The Timken Roller Bearing 

( h l 

fooler tee 6. cbvenae elon TAPERED ROLLER BEARINGS 
2. precision manufacturing; 3 

rigid cuality control; 4. special 

analysis steels. 


NOT JUST A BALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL _ AND THRUST LOADS OR ANY COMBINATION 





